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DIFFERENTS TYPES DE COSSES A SOUDER 


Vous devez absolument utiliser des accumulateurs équipés de cosses 4 souder pour limiter les mauvais 
contacts électriques. 


Une gamme trés étendue de cosses a souder est disponible, le tableau ci-dessous n'en présente que les 
principales. 


5/17/01 3:32 PM 


1 of 2 


sree : _Y “= us A a | a rh. A. * 
y ay : J i 
i at Rey oe - Yat ; : 
AWA \ *Y SMO Mia yee 
\ , +4 Nae d 
) ( a > 4 ; Werk 
i Nee Ma 3 
dagen , 
Mo) f " 
N J : 
" 1 g 
A) 4 J i) i i \ 
ts 1 i" 
ty : #4 
1 f ‘ Dj 
j ae ; i, ‘ 1 
ef 
; , F .) iP 
' 
! " wees , { ‘ ‘ ‘ ‘ 
: i i \ ’ ft ly wy 
I p ’ ‘ 
; [ 


AWUIOE & ANAAOD AG eV CY eras 


ii io 


4 
bi 4 
Lat ry ; ‘ 
d 
ore = i 
te, 
4 
‘ # 
t " 
} of a 
i, id if f 
i f 
i i 
t 
me 


Accumulateur LDM cosses http://www.sanyofrance.com/ind_ldm4.htm 


Informations générales | Caractéristiques générales | Différents modéles 
[ Page d'accueil | Aller en haut | Index général ] 


2 of 2 5/17/01 3:34 PM 


§ oF 


‘ 
wer 4 ry 
‘ es oy 
¥ . . = “~~, 
; rer ; 
b...saccaeriae tiniguia. geteaw Aes At | - eer pg tn ection | 
rn +s : a1 mapa henrioareen ' ek elias 
if ithe f : “ery Aa € m 
5 


« bud / t Fol oades tom ast 
foe 43 ‘Whee r (0) ay 
» 2. 2 se. capsagelltiaali Tv aj 1, { ¢ A wf 


{ Fann Hoe r O44 10 he eer Mm or nee yore? 


4 y , 
ain ‘les, i aa 
‘\ * 4 ' ~ j 
- ° A ae om 
% \ ' an) 4 
, ; or 
| : 


7 
nae t \ 
yr  (peame is ti Re cis a ar 
: fis te SL NE . 
- . rs 
- 
= we so _ h 
uae 
¢ ae 4 a ial 
’ *“ 
j fl 
‘ d < 
Loa ‘ > 
: 
™ wv a 
’ ety eaNG, at ? ~ 
i . Hl | = 
3 L 4 
1 Wy x} 
: 5 j i a 2 ee 
" a 
®. 
o 7 . ms : 
i, . r { 
' : 1} 
rn “we $ ' 
G ‘ a ne 
4 ’ 
ote ” 


a) 


gelabor einettiCl | zolmondy zoupiiehbipers | zoleende enousmnetal 
| Ipnde xebel tues me qllA  lioyoos'h ope | 


’ Ni HE PRG | | i 


. KENWOOD ee 


Se rvi ce B U leti Nn Amateur Radio Division 


Subject: TS-450/690S Low Mic Gain w/DSP-100 Date: August 9, 1993 


Symptom: 

Proper microphone gain/ALC readings cannot be obtained unless the user adjusts the TX GAIN 
potentiometer on the rear of the DSP-100. This irregularity is caused by an instability of the DSP-100 
MIC amplifier (I1C-5). 


Corrective Action: 
Remove capacitor C200 from the IF unit on the transceiver, and replace it with R300, a chip jumper wire. 


Parts Required: 


Q Description Kenwood Part No. Circuit Descnption 
9 4 Chip Jumper R92-0670-05 R300 


Replace with R300 -- 


(R92-0670-05) ——__ 7 


re Sry oom ee -- + 


Caution: This modification 


requires soldering equipment 


tae tata ees ae 
= 


C 


DSP-3 rated for CMOS type circuits. It 
Connector a/so requires familiarity with 
surface mount soldenng 


techniques. If you do not have 


we) (OD 


oe s the proper equipment or 


knowledge do not attempt this 


i. See | | modification yourself. Seek 


qualified assistance. 
IF Unit (X48-3090-XX) 
Foil Side View 


2) Time required for this modification is 1 hour or less. Service code A:35 B:X48-3090 C:R300 D:91 
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°KENWOOD x: 


Pu bl , cation U pdate Amateur Radio Division 


Background: 
The 2SC2509 (V30-2509-06) driver transistor has been discontinued by the manufacturer. A . 
replacement is available, the 2SC3133. These transistors are not direct replacements and require a 


slight circuit modification. 


Circuit Changes: 

1. Replace resistors R8 and R9 with 330 ohm 1/2 W resistors. (RCO5GF2H331J) 

2. Add ceramic capacitors C64 and C65 (220pF) directly to the collector and emitter of the final 
transistors Q4 and Q5 as shown in the accompanying diagram. (CC45SL2H221J). 


Replace capacitor C2 (C60 for the TS-690) with a .047 uF ceramic capacitor. (C91-01 19-05) 
Replace capacitor C63 with a 560 pF ceramic capacitor. (CC45SL2H561J) 


install the new driver transistors (2SC3133) and adjust the bias current according to the 
instructions contained in the Service Manual. 


ies oe 


Change to 
/ 330 ohm 1/2 W 


28C3133 


Loy Change to 
Change to .047 uF 
© 560 pF 
> CZ 
7— Change to' C63 a 
ds 330 ohm 1/2 W © 


R8 


p) | TS-450S/690S Final Unit (X45-3400-XX) 
Component Side View 
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Publication Update a ate perenne 


|Subject: TS-450/690 Rotary Encoder Change Date: November 22, 1993} 
Backcround: 


The main encoder has been changed from a carbon contact type encoder to a metallic contact encoder in order to 
increase reliability. When replacing the encoder use the new part number shown below. 


sei URS 


s a- itvee We -1@ & a- ants 
in ee WwoO2- 1687-05 W02-1687-15 : S1 


Service Code: A 22 B: X41-3170-00 C: S1 D: 91 
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, KENWOOD ‘nul 


Pa rts Bu leti Nn Amateur Radio Division 


Subject: TS-140/690S Cable Identification Date: March 17, 1994 


In order to simplify replacement cable assembly identification/ordering the following 
information is provided and may be added to your TS-140/680S Service Manual on page 42. 


Part Number No. Conductors Description 

E31-3297-05 26 conductor Control Unit CN10 © Signal Unit CN3 
E31-3298-05 18 conductor Control Unit CN11 © Display Unit CN4 
E31-3299-05 16 conductor Signal Unit CN2 @ Display Unit CN2 


E31-3300-05 16 conductor Signal Unit CN1 @& Display Unit CN3 
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e KENWOOD _— 


Publication Update nacur racic oivision 


Subject: AT- 450 Instruction Manual Change Date: May 31, 1994 


The instruction manual has been changed from an English only manual to a six language manual. 
The part number ot the manual has not been changed. 


Parts Required: 


Qty _ Description _ __Kenwood Part No, _ 
1 Instruction manual B62-0165-10 
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SKENWOOD 3s an. 


Pa rts B U leti Nn Amateur Radio Division 


Subject: TS-450/690S Main Encoder Date: May 31, 1994 


The main encoder manufactured by ALPUS is no longer in production. A replacement encoder is 
available. The mounting screws for the new encoder are different than those used with the ALPUS 
encoder and must also be replaced at the same time. 


Parts Required: 


Qty__Description || Old Kenwood PartNo. | NewKenwood PartNo. _ 
1 Encoder (Main) W02-0855-05 W02-1836-05 
2 Mounting Screws NS0-3008-46 N90-3006-46 
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@ KENWOOD ASB-1002 


Service Bulletin Amateur Radio Division 
Subject: TS-450/690 Distorted TX w/TNC Date: November 18, 1992 


Note: This bulletin supercedes bulletin ASB-994, dated April 10, 1992. 

We have received several reports of distorted transmitter audio when using a packet TNC 
controller such as the AEA PK-232 or Kantronics KAM, etc. The symptom will generally 
disappear if the transceiver and TNC unit are powered from different sources. 


Cause: The audio output level from the TNC is generally too high and causes 
overload of the microphone amplifier circuit. In previous models such as the TS-440S the 
incoming TNC audio was inserted after the microphone amplifier. With the TS-450/690S 
it is inserted before the microphone amplifier. Just moving the insertion point to the 
output of the circuit is not satisfactory since the drive level for FM packet is higher than 
that required for SSB. 


0 Procedure: 
1. Adda 10 db attenuator to the PKD line on the IF unit (X48-3090-XX). This will 
prevent overmodulation of the microphone input circuit. 
a.Change chip resistor R233 from 10K to 18K ohms (RK73FB2A183J) 
b.Change chip resistor R234 from 1K to 8.2K ohms (RK73FB2A822J). 
c. Delete chip capacitor C173 (100pF) and add chip resistor R299, 1.5K ohm 
(RK73FB2A152J) 
2. Add the following note to page 35 and 37 of the Instruction manual. 
3. When adjusting for proper ALC levels with an AFSK RTTY terminal or Packet TNC 
terminal you should adjust VR-13 on the IF Unit for a reading similar to the one shown in 
the accompanying diagrams. 
Note: The transceiver and RTTY or TNC terminal should use separate power supplies, in 
order to prevent RFI (Radio Frequency Interference. ) 
Caution: This modification requires soldering equipment rated for CMOS type circuits. It 
also requires familiarity with surface mount soldering techniques. If you do not have the 
proper equipment or knowledge do not attempt this modification yourself. Seek qualified 


assistance. 
) ) Time required for this modification is 30 minutes or less. Copyright 11/18/92 Kenwood U.S.A. Corporation. 
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Communications and Test Equipment Group Kenwood U.S.A. Corporation 


KENWOOD south ¢ 


Service Bulletin Amateur Radio Division 


Subject: TS-450/690S Distorted TX w/TNC Date: November 18, 1992 


DT cage to 18 K ohm 


Mounted on 
Component Side | 
*) v 


Mounted on ; 
Component Side : vrisC) 


Remove C173 
C) Replace with R299 


Part of 
IF Unit X48-3090-XX 
Foil Side View 


] | ) 7 9 20 40 60dB 
SOA OOOUGOUUNOOUOGC CORE OUO UDG 
0 1.0 Nee Sal) 10.0 vere WwW 
PWI | 
ALC 
SWI ES Gf63 Cite Clee ee ae RE ae eee ee ee ae ee aya a 
Clive Cle SZ Oe aiieee 03 10 Cw 
Don't make initial ALC adjustments 
wvfon. Rackets esc. over cthise | aye, 
Adjust higher only if vou can do this 
without distortion. 
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Communications and Test Equipment Group Kenwood U.S.A. Corporation 


KENWOOD = 


e a - 
S erv 1ce Bulletin Amateur Radio Division 


We have received several reports concerning the transmit audio quality of this unit. Several 
reporters noted that the signal sounded "hard" or had a reduced bandwidth, while others noted a 
difference in the noise quality when switching between USB and LSB. We noticed a significant 
difference between the output power in LSB and USB on some of these sets. 


Cause: 

Improper adjustment of the 8.83 MHz tuning coils (L73, L76) on the RF Unit (X44-3130-00) can 
cause these symptoms. The coils have two tuning points. One is reached when the tuning slug 
projects above the surface of the coil form. When tuned in this manner the bandwidth becomes 


narrower than normal and causes the symptoms noted above. 


Alignment Procedure: 
1. Adjustment should be performed with the YK8-88S1 (2.4kHz) filter in line. If this filter is not 
present you should select the THRU position for the 8.83 MHz IF. 


WW 


Adjust L73 and L76 according to the instructions provided in the service manual (Item 6 of the 
Receiver adjustment.) Ensure that the slugs are preset well down in the coil form, then adjust 
for peak. You should reach this point before the top of the slug exits the coil form. 
3. Next, readjust L74 and L75 (item § of the Receiver adjustment. ) 
a. Select the 6 kHz filter for both the 8.83 MHz IF and the 455 kHz IF. 
b. Select a dial frequency of 14.100.4 MHz. 
eerociect the USB nrode. 
d. Adjust L74 and L75 for maximum. 
' “e. Selectthe LSB mode. 
f. Readjust L74 and L75 for maximum. 
g. Repeat steps [3c] through [3f] several times until you obtain a difference of 2 dB or less in the 
AF output when switching between USB and LSB. 
4. Check Item 14, CAR point adjustment (Transmitter section) Menu items 11 and 12, and confirm 


that the transmitter power is equal for USB and LSB. 


Time required tor this modification 1s 30 minutes or less 5 
© 122192 by CLM for Kenwood U.S.A . Page 1 of | 


oben 


ismsvee cn 2 le wilsup,oibus sunecmat elt gnimaeoimoo anogs lnisver: DoyR 


i 


hart atecho. sid ibiwhasd begubsy sie 2. teil Bebriuce leergie ord tags ai 


soning: & hboodgod o\W -42] bark fey cnewiel ‘gniciottvre nedve Yihup. saIOR oo 90 
orb io sfnog no Gay bits 23 ni r9v709 GUqiuE on nema’ 


2 MOE TE . } ae oc) Go OTT Aa lie Geni? SHM €8:8 ont te ary mrauiboe 
jo’ .2sOg goin oven Sve elios ST .2inmqnrve St 
ip 


) ooh ronostt 2A Gi beau aod uehiet lids sri lo oontiwe ord svodt & 


fsvods belon ni TY bi) goquno bree lamnon nett be 


«, 
in 


/ ae 


Dy dnd hamachi of n 


on 2 roilh 7 Hilry-a tle Hold ofl: Bose ny, EA pia Ayewerotog ad Giisore nth vibe 

| Pots: rib ol ‘esi Ly wt ett mstee blr voy i 

B to 0 enedl) ieurwececgaeng. aed Ol hati spill O13 ome a6 OTT bere am 20 i 

muibe cece rol lio: aq at awobsdlew esr He anaste a iver? a1 t Japeeiesii be vile 

ano} o> or 2s ath 1) step anit ¢ swtsd dion atts sen Fattacoele WOT Ana 
Peerudeiniip dviasOn Hh ig, 8 feos Pun ris’ PTL reupbe Hl 

shia C2) ode bns Tl aM 3.8 afl sliod 1g), oll! sido orl nels 

SHIM, +001 FT : erreupetl laib-e ot 

Ma OO!) ark Bi 

————— chat ~~ 71 bra, OVI de 

a ee ie | | wv 


ve shel Gel ai 


lon teehee nic HORT Bn f ia 7 "y pr 


tii ni zealao fb S$ to suns wid « cinids ay N the “omnhy les ay Pim cs ' act {oh acres 
mail ite allel 


mmuino. bee ST baw tl ares wae (noise rousiseusenT sisi ued AAD ans 
2 LOR282 by: CLM for Kenweed t) fa Wet torus cian i Kpaeing 


27 a oP CES peta: 


21> @ «= <4) red ey 


Comuhunications and Test. Bust raga La ia 
1 \o | syet 


~KENWO 


Service Bul 


OD 


letin 


ASB-1036 


Amateur Radio Division 


Subject: TS-~450S Pars Change 


Date: December 8, 1993 


The 2SC2509 driver transistors are no longer available. They have been discontinued by the 


manufacturer. A substitute transistor (2SC3133) is available but requires some minor circuit changes 


These changes are detailed below. 


Parts Required: 
Qty Description 


2 Driver Transistor 

Z 3302 1W Carbon resistors 
1 .047 uF.Ceramic capacitor 
e 220 pF Ceramic capacitor 
1 560 pF Ceramic capacitor 


Kenwood Part No. 
25@sice 
RCOSGF2H331J 
C91-0119-05 
CC45SL2H221J 
CC45SL2H561J 


Circult Description 


Q2, Q3 
Rs, RS 
C2 

C64, C65 
Cé&3 


Note: C64 and C65 should be soldered directly to the collector and emitter pins of the final 


transistors Q4 and Q5. 


‘ i | Change 
to 
eo 7 eM aa Saas ace 3300 Yu 
Change / ys | 
es ————@ | | 7 
0.0-7 i ois | 
— | 7 Q3 
C63/ | 
Change ~~ oy =~ Lee ky 
te ai bn 
som = 
| 


ie ehaell Rhy OeeeerOnoe 


Time required tor this modification is 60 minutes or less 
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REN WOOD xu 


an ; a : 
Se rv i GE B U letl Nn | ' Amateur Radio Division 
Subject: TS-450S/690S Noisy Encoder Date: July 7, 1994 
Symptom: vi 
When tuning the Main Encoder of the TS-450S/690S with bare hands you may encounter a 


“scratching” noise in the speaker if an antenna with a high SWR is used. If gloves are wom no 


problem is encountered. This occurs because the shaft of the encoder is not grounded. 


Countermeasure: 


Repiace the Main Encoder with one that has a gounded shaft. 


Parts Required: 


Qty Description Part No. 
1 Main encoder W02-1836-05 


2 Mounting Screws N90-3006-~46 


Note: You must use the new mounting screws listed above with the replacement encoder. 


Time required for this modification is 30 minutes or less. 
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SS) SERVI CE BULLETIN Amateur Radio Division 
TS-450/TS-690 Calibration Cable Change May 11, 1992 


The TS-450/690 may not calibrate properly against WWV (JJY) when using the calibration 
cable that is supplied with early versions of these sets, (Serial numbers below 311KXXX) and 
when an antenna that 1s shorted for DC is used. A dipole with a balun is a prime example of a 
DC shorted antenna. This failure is antenna specific; i.e. multiband beams and other similar 
antennas do not cause this failure. 


A new calibration cable is available that provides proper DC isolation. Failure to use the new 
style cable will result in a PLL unlock condition when calibration is attempted. A temporary 
countermeasure that can be used until the new cable is obtained is to use a two conductor 
shielded wire. A minor circuit modification that adds a 100 pf isolation capacitor should also be 
performed. Please refer to the diagrams below for modification notes. 


Parts Required: 
E37-0280-05 Calibration Cable Assembly ] Ea. 
CK73FCHIH101J 100 pF Capacitor ase 


Red Cable 


White Cable 
New Calibration Cable 


(ES /-O200-0) 


| | IC2 | 


| PLL Divider Output 


<—_—_— Cut the foil pattern 
a at He POR and 
PI add a 100 pF 


CAL Terminal capacitor. 


PLL Unit 
(X50-3150-XxxX) 


Time required for this modification is 30 minutes. Copyright Kenwood U.S.A. 051292 (CLM) 
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TS-450/690 Distorted TX Audio with TNC pate April 10,1992 


We have received several reports of distorted transmitter audio when using a packet 
TNC controller such as the AEA PK-232 or Kantronics KAM, etc. The symptom will 
generally disappear if the transceiver and TNC unit are powered from different 
sources. 


SUBJECT 


Cause: The audio output level from the TNC is generally too high a::d causes 
overload of the microphone amplifier circuit. In previous models such as the TS-440S 
the incoming TNC audio was inserted after the microphone amplifier. With the TS- 
450S/690 it is inserted before the microphone amplifier. Just moving the insertion point 
to the output of the circuit is not satisfactory since the drive level for FM packet is 
higher than that required for SSB. 


Procedure: 
1. Adda 20 db attenuator to the PKD line on the IF unit (X48-3090-XX). This will 
prevent overmodulation of the microphone input circuit. 
» a. Change chip resistor R233 from 10K to 18K ohms RK73FB3A183J) 
| b. Change chip resistor R234 from 1K :o 8.2K ohms .RK73FB2A822J). 
C. Delete chip capacitor C173 (100pF) and add chip resistor 299, 1.5K ohm 
(RK73FB2A152J ) 
7h Add the following note to page 35 and 37 of the Instruction manual. 
3: When adjusting for proper ALC Jevels with an AFSK RTTY terminal or Packet 
TNC terminal you should adjus* for a reading similar to the one shown in Figure 
2 


Note: The transceiver and RTTY or TNC terminal should use separate power 
supplies, in order to prevent RFI (Radio Frequency Interference.) 


Caution: This modification requires soldering equipment rated for CMOS type circuits. 
It also requires familiarity with surface mcu::' soldering techniques. If you do not have 
the proper equipment or knowledge do not attempt this modification yourself. Seek 
qualified assistance. 


Time required for this modification is 30 minutes or less. Copyright 4/17/92 Kenwood U.S.A. Corporation. 
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@ SERVI CE BULLETIN Amateur tea: Division 


Change to 18 K ohm 


Mounred on 


Mounted on 


Component Side < rae 


Remove C173 
Replace with R299 


' Part of IF Unit X48-3090-XX 
(Foil Side View) 


r | Figure 1 


Pees 5. | ty 9 20 40 60dB 
ce eT are JUBUBEDEBESEE 
1.0 2.5 5.0 10.0 Si WW 
PWR I 
. ALC 
SWR BEBSSso0000D0D0DDDDDDDDODDDoOoDODDoOOO 
dB. lue20v aS. o2 03 10 CO 


Don’t make initial ALC adjustments 
for Packet, etc. over this level. 
Adjust higher only if you can do this 
without distortion. 


Figure 2 
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HF TRANSCEIVER / ALL MODE MULTI BANDER 


TS-45038/690S 


SERVICE MANUAL 


Knob 


(K29-4688-04) x 4 


Knob 


(K29-4636-04) 


Phone jack 
(E11-0437-05) 


Cylindrical receptacle 
(E06-0858-15) 


Panel 
(A62-0102-03) : TS-450S 
(A62-0109-03) : TS-690S 


Front glass 


(B10-1167-13) 


Knob 
(K21-0791-02) 


(K29-4505-04) 


Knob Knob Knob Knob 
(K29-4611-03) | (K29-4612-03) | (K29-4613-03) | (K29-4633-03) 
Knob Knob Knob Knob 
(K29-4614-03) | (K29-4615-03) | (K29-4616-03) | (K29-4634-03) 
Knob Knob Knob Knob 
(K29-4617-03) | (K29-4618-03) | (K29-4619-03) | (K29-4635-03) 
Knob Knob Knob Knob 
(K29-4621-03) | (K29-4620-03) | (K29-4622-03) | (K29-4630-03) 
Knob Knob Knob Knob 
K29-4506-04) (K29-4507-04) | (K29-4626-03) 


CF Cl. 


Metallic cabinet 


(A01-2028-02) 


ie 
ea 
i 


1 
CU ue Lh Li mee 


Knob 
(K29-3173-04) x 5 


Knob 


(K29-4697-14) 


Knob 


KENWOOD 


© 1991-5 PRINTED IN JAPAN 
B51-8123-00 (O) 1601 


(K29-4516-04) x 3 


Foot 


(J02-0442-04) x 2 


Knob Knob 
(K29-4689-03) | (K29-4693-03) 
Knob Knob 
(K29-4690-03) | (K29-4694-03) 
Knob Knob 
(K29-4691-03) | (K29-4695-03) 
Knob Knob 
(K29-4692-03) | (K29-4696-03) 
Knob Knob 
(K29-4508-04) | (K29-4509-04) 


Knob 
(K29-4515-04) x 3 


2 


(K29-4682-14) x 4 


Photo is TS-450S. . 
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TS-450S/690S 


CIRCUIT DESCRIPTION 


Overview 


The TS-450S/690S series consists of the following 
models: 

TS-450S with AT (For HF) 

TS-450S without AT (For HF) 

TS-690S without AT (For HF plus 50-MHz band) (An 

optional AT can be built in.) 

The receive frequency range is 100kHz to 40MHz 
for the TS-450S, and 100kHz to 60MHz for the TS- 
690S. (For the performance guarantee range, see the 
ratings.) 

The local oscillator system uses a DDS (direct digital 
synthesizer) with a 1Hz resolution and the stability of 
single-crystal frequency management. 


Units for Each Model and Destination 


1) Features 

- Primary operation mode in which the minimum 
panel functions necessary for transmission are avail- 
able 
High receive performance by triple conversion 
Optional filters (8.83MHz x 2, 455kHz x 1) 
High receive sensitivity in the 28 and 50MHz bands 
(AIP off) 
High intercept point in the 28MHz and 50MHz 
bands (AIP on) 
Switches, such as AIP and AGC, are controlled by 
the microcomputer, and can be memorized. 
NB2 is built in. 
The DSP-100 and AT-300 can be connected. 


TS-690S TS-450S 

Parts No. Unit name SCOTS 1 BEd Pel 1 Po Saas ce 
import 01 2710272027 [011 |.071- en eri) 272 (021 | 022 

X41-3170-00 | Switch unit ee ea nee et geet pee ta 

X44-3130-00 | RF unit 1 1 1 1 1 oe 8 ie 

X44-3130-01 eet ete 

X45-3400-00 | Final unit (HF 100W) | Se A ea 

X45-3400-01 ie ee 

X45-3420-00 | Final unit (60MHz 10W) TAs ey iit ea lemen er 

X45-3430-00 | Final unit (G0MHz 50W) Die ene es 

X46-3120-11 | Digital unit 1 1 | es 

X46-3120-12 1 2 |0 | B 

X46-3120-21 1 1 

X46-31 20-22 1 1 

X46-3120-23 nie wr 1 

X46-3122-71 1 nee: nae | 

X46-3122-72 1 


———t ilo 
X46-3122-73 1 | 
= 
X46-31 22-74 1 
at —= a = 


X48-3090-00 IF unit 1 i 1 1 1 1 
X48-3090-01 1 1 1 1 1 1 1 
at eer a +———} a 

X50-3150-00 PLL unit 1 t 1 1 1 1 ae 

X50-3150-01 1 1 de 1 1 1 ea 1 1 

X50-3160-00 CAR unit 1 1 1 1 1 1 1 1 1 1 1 1 1 

tee 
X51-3110-00 Filter unit 1 1 1 1 1 
X51-3110-01 | 1 1 1 1 1 L 
eee ol Beer | [ee 

X51-3110-21 1 

X51-3110-22 [ 1 
—- + — ——}—-- —— — 


+ 
X53-3370-00* | AT unit 
* Models with and without AT. 


TS-450S/690S 


CIRCUIT DESCRIPTION 


List of Destinations 
Model 

TS-690S 
TS-690S 


Destination 
North America 
Australia 


Destination code 


Remarks 


5OMHz, 100W without AT 


5OMHz, 100W without AT 


TS-690S 


Canada 


50MHz, 100W without AT 


TS-690S 
TS-690S 


Europe 
Belgium 


5OMHz, 100W without AT 


50MHz, 100W without AT 


TS-690S Other countries 


TS-450S North America 


TS-450S 


Australia 


TS-450S 
TS-450S 


Canada 
Europe 


5OMHz, 100W without AT 
JOOW without AT 
100W without AT 
100W without AT 


TS-450S Belgium 


TS-450S Other countries 


1O00W without AT 
1O00W without AT 
100W without AT 


TS-450S Other countries 


TS-450S North America 


1OOW without AT 


1OOW with AT 


TS-450S Australia 


TS-450S Canada 


1OOW with AT 
1O00W with AT 


TS-450S Europe 


100W with AT 


TS-450S Belgium 


TS-450S Other countries 


1OOW with AT 


100W with AT 


TS-450S Other countries 


Accessories 
Parts name 

Instruction manual 

Instruction manual 


Instruction manual 


100W with AT 


B62-0095-00 


B62-0096-00 


| 


B62-0097-00 


= 


External control command description 
Warranty card 


B62-0099-00 


B46-0419-00 


a —» 


Warranty card 


B46-0410-30 


Warranty card 


B46-0422-00 


7-pin DIN plug 


13-pin round plug 


E07-0751-05 


E07-1351-05 


Microphone 


T91-0352-15 


Marker cord 


E31-2154-05 


le = 


se 


DC cord 


E30-3035-05 


Fuse (25A) 
Fuse (4A) 


F51-0011-05 


FO6-4029-05 


I 


Note : There is no TS-690S for M2. 


k23-0712-04 


4 
rc al 


at |) ee ee 


Caution in Removing (Bottom) Cabinet 


For a cabinet assembly fitted with an optional filter, a portion of the filter is 
exposed from the chassis when a lower casing is removed from the cabinet. 
lf the cabinet is put on a working desk as is, PC board fitted with t he filter 
may be destroyed due to weight of the cabinet assembly. 

When removing the lower casing, take care so that the filter is not in touch 
with a working desk, etc. 


TS-450S/690S 


CIRCUIT DESCRIPTION 


Frequency Configuration 


The TS-690S/450S uses triple conversion in receive 
mode, double conversion in CW and FM transmit 
modes, and triple conversion in SSB, AM, and FSK 
transmit modes. 


ANT 30kHz~60MHz (TS-690) 
30kHz~40MHz (TS-450) 


NV Xx 
MIX3 


T™ OY) oy CX) 
; Teele 
RX On ee S<) 


Sears 


TX 
MIX1 


Cae 


TX 


73.05MHz MIX2 


f LO1 f LO2 
LO1 LO2 0 LO3 
O 
O 
6S oo (MOD) en ey) 
73.08~133.05MHz (TS-690) 64.22MHz 8.375MHz 


73.08~113.05MHz (TS-450) 


USB 
LSB 
CWW 


> +1.5kHz 
:-1.5kHz 
: +0.7kHz 


: Local frequency 1 
: Local frequency 2 
: Local frequency 3 
: CAR frequency 


O DSP 


455kHz 


When the DSP-100 (digital signal processor) is in- 
stalled, the 36.892kHz !F (fourth IF) signal goes to the 
DSP unit during reception; during transmission, the 
input signal from the microphone or key goes to the 
DSP unit, and a 455kHz signal goes to the main unret 
according to the mode. The DSP only produces a 
455kHz carrier in FM mode, and the VCOs for modula- 
tion operate in the same way as when there is no DSP. 


MIC 
INPUT 


RX 
OUTPUT 


©, 
(CW PITCH) OS) 


455kHz 
491.892kHz (DSP ON) 


CAR 


USB, CWW (RX) 
LSB 

CWN (RX) 
CWW (TX) : +0.7kHz 
FSK (RX) : -2.125kHz 
AM (RX), FM (RX) : STOP 
DSP (TX) : STOP 


> +1.5kHz 
: -1.5kHz 
: +0.8kHz 


Fig. 1 Signal system frequency configuration 


1) Frequency configuration 

The receiver frequency in SSB mode is given by the 
following equation when the receiver tone produced 
by the input frequency (fIN) from the antenna is zero 
beat (when an SSB signal with a carrier point of fiN is 
zeroed in): 


TIN = fLO1 — fLO2 —-fLO3-fCAR........ 

Since fLO3 is generated by a crystal oscillator, and is 
input as a cancel loop* to the PLL circuit that generates 
fL01 (as shown in Fig. 2), the receiver frequency is 
determined only by reference frequency fSTD, the PLL 
divide ratio, and DDS data. So the stability/accuracy of 
the reference frequency determines the overall fre- 
quency stability/accuracy of the transceiver. 


The stability/accuracy of the reference crystal oscil- 
lator used in the TS-690S/450S is 10 ppm (-10 to 
+50°C). The stability/accuracy of the optional tempera- 
ture-compensated crystal oscillator (TCXO, SO-2) is 0.5 
ppm (-10 to +50°C). 

The TS-690S/450S local oscillator and the CAR DDS 
circuits are independent of each other. However, they 
can be operated in a way similar to a cancel loop* con- 
figuration by changing the CAR and local oscillator data 
simultaneously by means of the microprocessor. This 
function allows changes in the fCAR and fLO1 lines 
when the mode changes. 


* The cancel loop is described in section 9 of 
PLL circuit configuration. 
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In transmit SSB mode or in other modes, the fre- 
quency is determined by the reference frequency 
(fSTD) and the PLL divide ratio. The display frequencies 
in the various modes are listed in Table 1. (In FSK 
mode, the TS-690S/450S displays the mark transmitter 
frequency.) 

The pitch of the incoming signal in CW mode can be 
varied in 50Hz steps in the range 400 to 800Hz without 
changing the center frequency of the IF filter (variable 
CW pitch system). 

Transmission in FM mode is carried out by applying 
the audio signal from the microphone to VCO2 and 
modulating fLO2. 


ANT @30kHz~40.5MHz 
@ 40.5~60MHz 


VY 


@ 73.08~113.55MHz 

® 113.55~133.05MHz 
VCO A : 73.08~83.55MHz (N1A 12~32) | L P.0. | 
VCO B : 83.55~94.55MHz (N18 33~54) | 


VCO C : 94.55~113.55MHz (N1C 55~92) 
VCO D : 113.55~133.05MHz (N1D 53~92) | 1/10 


100kHz 


@ 6~46MHz 
@ 26.5~46MHz 


5MHz 


87.55MHz 


CAR is stopped by the DSP during reception in AM 
and FM modes and during transmission. When the 
DSP unit is connected, fCAR is switched to the signal 
output from the DSP, and the carrier point is fixed at 
455kHz during transmission. 

Since the reference for the DSP is based on fSTD, 
the stability/accuracy of the operating frequency is 
unchanged even when the DSP is connected. 


Display frequency 
USB, LSB | Carrier point frequency 
Transmit carrier frequency 


FSK Mark transmit frequency 
AM, FM IF filter center frequency 


Table 1 Display frequency in each mode 


DSP IF 
8.83MHz 


MIC IN 


AF OUT 


DSP IF 
(36.89 1kHz) 


455kHz DDS2 FSK SFT 
(418.1081057kHz) | DA2 CW PITCH 
USB, CWW (RX) — : +1.5kHz 


8.375MHz LSB, CWWR (RX): -1.5kHz 


CWN (RX) : +0.8kHz 
CWNR (RX) : -0.8kHz 
| cw TX) : +0.7kHz 
23 WWR (TX) :-0.7kHz 
| a ieee FSK (RX) : -2125Hz 
tule FSKR (RX) : +2295Hz 
FM : 1/250 AM (RX), FM (RX) : STOP 
| FM : 1/1000 DSP (RX) : +36.892kHz 


DSP (TX) : STOP 


1.325~ 
0.825MHz 


OS[2er" 


USB ©: -1.5kHz 
LSB: +1.5kHz 
CWW : +0.7kHz 
CWWR : -0.7kHz 


Fig. 2 PLL circuit frequency configuration 
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PLL Circuit Configuration 

The TS-690S/450S PLL circuit comprises (1) a refer- 
ence oscillator circuit (Ref. OSC), (2) an LO2 PLL loop, 
(3) an LO1 PLL loop, (4) a crystal oscillation circuit that 
generates LO3, and (5) a DDS that generates CAR and 
comprises a DLO PLL loop and a CAR signal genera- 


tion circuit. These circuits are described below. Figure 3 is a PLL block diagram. 
73.08~ 83.55~ 94.55~ 113.55~ Q14 73.08~ Q15 PLL UNIT 
83.55MHz 94.55MHz 113.55MHz 133.05MHz 2SC2714(Y) 133.05MHz 2SC2996(Y) 
An BPF ee 
\/ \/ WV, (X58-3390-03) Q23 
64.22MHz 2SC2996(Y) 64.22MHz 
Ome © | Lox 
Q16 
010 012 013 2SC1714(Y) 
2SK210(GR) | 2SK210(GR) | 2SK210(GR) | 2SK210(GR) 
(bse a tinge _| ts-690s) 2SC3324(G) x 3 ee 
Ae ee oine oe 2$C1712(Y) 2827121) 
2SC3324(G) x 3. CXD1225M 2SC2714(Y) x 2 6~46MHz SN76514N 


87.55MHz 
5MHz 


Qi 
2SC2714(Y) 2SC1714(Y) 


@ ar 


DIV piv |_| iMHz | DIV 
1/4 5 | ) Lito 
o_o 2 a 


IC1 pPD74HC390G C2 wPD74HC390G 


IC3 
SN16913P 


The divide ratio and DDS data to the PLL loops are 
controlled by the microprocessor, and all frequencies 
are based on the reference frequency (fSTD) using the 
single-crystal frequency management method. Figure 
2 shows the frequency configuration of the PLL circuit. 


Ice 
CXD1225M Feu | ee 


2SC1712(Y) 


67.05~ IC5 7.05~ 


IC1 
YM6631 


IC2 , 
YM6631  2SC2712(Y) x 2 


CAR UNIT 


Fig. 3 PLL block diagram 


1) Reference oscillator circuit (PLL unit OSC1) 

The reference frequency (fSTD) used for frequency 
control is generated by the 20MHz crystal oscillator, X1 
and Q1 (2SC2714). Two outputs are provided; one Is 
used as the 20MHz reference frequency for the CAR 
unit, and the other is divided by four by IC1 
(uPD74HC390G) to produce a 5MHz PLL reference 
signal fREF for other circuits, which goes to IC5 and ICG 
(CXD1225M). The 5MHz signal is divided by five to 


produce a 1MHz signal, which is divided by 10 and 100 
by IC2 (uPD74HC390G). A 100kHz marker signal ap- 
pears at TP1, and the 10kHz signal passes through 
active low-pass filter Q5 (2SC2712), and is output as 
the reference signal for the optional DSP-100. 

Crystal oscillator circuit OSC1 can be replaced by an 
optional TCXO (SO-2). The TCXO can be switched to 
by cutting jumper resistors W4 and W65. 


Q2 
2SC1712(Y) 


Q3,4 455kHz 


~» 1LO1 


LO2 


LO3 
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2) LO2 (PLL loop) Local PLLIC | Comparison freq’/ Variable 
Q1 (2SK508NV) of VCO2 (X58-3390-03) generates a | oscillator 


VCO frequency 
division ratio R | division ratio N (MHz) 


signal of 64.22MHz. The 5MHz reference frequency 
(fREF) is applied to pin 5 of IC6 (CXD1225M), and is 
divided by 250 (1000 in FM mode) internally to produce 
a 20kHz (5kHz in FM mode) comparison frequency. 
The output from VCO2 is applied to pin 11 of IC6, and 
is divided by 3211 (12844 in FM mode) internally. It is 
then compared with the 20kHz (5kHz in FM mode) ref- 
erence signal by the phase comparator to lock the 
VCO2 frequency. Divide ratio data is supplied by the 
digital circuit. 

The output is amplified by amplifier Q23 (2SC2996) 
and passes through a low-pass filter. The impedance 
is converted and the signal Is output. 


3) LO1 (PLL loop) 

Four VCO1s, Q10 to Q13 (2SK210 x 4; three VCO1s, 
Q10 to Q12, for the TS-450S), generate 73.08 to 
133.05MHz signals (73.08 to 113.05MHz signals for 
the TS-450S). The 5MHz reference signal (fREF) Is ap- 
plied to pin 5 of IC5 (CXD1225M) and is divided by 10 
internally to produce a 500kHz comparison frequency. 
The output signal from VCO1 passes through amplifier 
014 (2SC2714) and a band-pass filter, and is divided 
into two signals. One signal is output to the RF unit, 
the other is applied to pin 5 of mixer IC4 (SN76514N). 
For VCOA, the band-pass filter narrows the band and 
reduces the harmonic level by switching. 

The 67.05 to 67.55MHz DLO output from the CAR 
unit is input directly to pin 11 of mixer IC4 if VCO1 is 
73,08 to 113.55Miz. (VGOA to. GC) alt VCO 1 sit 13-55¢to 
133.05MHz (VCOD), the PLO signal and 20MHz fSTD 
are mixed by mixer IC3 (SN16913P). The signal of 
87.05 to 87.55MHz is applied to pin 11 of mixer IC4. 
This switching is done according to the BCH data from 
the digital unit. The signal passes through the band- 
pass filter, becomes a signal of 6 to 46MHz and one of 
26.5 to 46MHz, passes through amplifiers Q17 and 
Q18 (2SC2714 x 2), and is applied to pin 13 of IC5. 

This signal is divided by N1 internally, compared 
with a 500kHz signal by the phase comparator, and the 
mixer output frequency is locked in 500kHz steps. 
Divide ratio N1 is sent from the digital unit as data (12 
to 92, 53 to 92) that covers 30kHz to 40.5MHz, 40.5 to 
60MHz) in 500kHz steps. One of the four VCOs Is se- 
lected according to the VCO switching data from the 
digital unit. 

DLO sweeps in 10Hz or 1Hz steps. The LO1 output 
covers 73.08 to 133.05MHz in 10Hz or 1Hz steps, and 
is output to the RF unit. 


73.08~83.95 

83.55~94.55 
94.55~113.55 
113.55~133.05 


500kHz/10 


20kH2/250 3211 
5kH2/1000 : FM 12844 : FM 


Table 2 PLL data and frequency 


4) Unlock signal (PLL unit) 

lf each PLL loop is unlocked, pins 8 of IC5 and IC6 
go low, and the signal passes through the inverter and 
goes to the digital unit as a high UL signal. The micro- 
processor puts up "..... "(decimal points only) on the 
display or outputs the RBK or ABK signal. 


5) DDS reference signal (CAR unit) 

The 20MHz reference signal from the PLL unit is 
amplified by Q1 (2SC2712), buffered by inverter IC3 
(TC7SO4F), and supplied to pin 55 (CLK) of IC1 and IC2 
(YM6331). This signal is halved by IC1 and !C2 to pro- 
duce a 10MHz DDS reference signal. 


6) DLO (CAR unit) 

A digital signal of 1.325 to 0.825MHz is generated 
by IC1 (YM6331), converted to analog by the digital-to- 
analog (D/A) converter comprising CP1, CP2, and Q2 
(2SC2712), passed through a low-pass filter, and ap- 
plied to mixer IC4 (SN16913P), where it is mixed with a 
8.375MHz signal (LO3). The resulting signal passes 
through a band-pass filter to produce a signal of 7.05 to 
7.55MHz. The signal is input to mixer IC5 (SN16913P), 
where it is further mixed with the GOMHz signal con- 
verted by double circuit Q6 (2SC2714), passes through 
a band-pass filter, and goes to the PLL unit as signal 
DLO of 67.05 to 67.55MHz. 


7) LO3 (CAR unit) 

Local oscillator signal LO3 is generated by 
8.375MHz crystal oscillator X1 and O8 (2SC2712), and 
is split into two signals. One signal is output to the 
LO1 PLL cancel loop, and goes to mixer IC4 
(SN16913P). The other signal is output to the RF unit 
as LOS. The local oscillator signal from the crystal 
oscillator circuit is input to the PLL loop to cancel drift. 
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8) CAR (CAR unit) 

A digital signal of about 455kHz is generated by !IC2 
(YM6331), converted to an analog signal by the D/A 
converter comprising CP3, CP4, and Q3, Q4 (2SC2712 
x 2), passed through a low-pass filter, and output to the 
IF unit as the CAR signal. 

When receiving in AM and FM modes and DSP 
transmitting, DDS generation stops. The modes, such 
as SSB, CW, and FSK, are switched, the IF shift and 
Carrier point are adjusted finely, and the pitch is 
changed in CW mode. In FSK mode, FSK modulation 
is performed directly by IC2 using an external RTK sig- 
nal. 


9) Cancel loop 

lf the local oscillator is a crystal oscillator or LC oscil- 
lator, there is frequency drift due to the temperature 
characteristics of the circuit and the operating fre- 
quency. The frequency configuration shown in Figure 
4 is used to cancel the oscillator frequency drift. 


Ist MIX fir 


2nd MIX 


OSC 
(X'tal or LC) 


Fig. 4 Cancel loop (OSC) 


If the oscillator shifts by +Af1 due to temperature 
drift, flF shifts by fiF + Afi, and fvco shifts by fvco + Af1 
to make fiN and fAF equal. The VCO frequency is mixed 
with the oscillator frequency in the PLL loop, is made 
equal to frequency fPLL before drift occurs ((fvco + 
Afi) — (fLO + Af1) = fvco — fLO)), and the PLL is kept 
locked. A loop in which the oscillator temperature drift 
does not affect frequencies fIN and fAF is called a can- 
cel loop. 


10) DDS circuit configuration 

The DDS IC has been developed with standard cells 
to implement a high-speed circuit and large-capacity 
ROM at low cost. 


¢ IC configuration 

IC configuration is as follows: 

There are two 28-bit registers for setting frequency 
data, one 28-bit frequency shift register for addition to 
the frequency registers, a 23-bit parallel signal input 
section for frequency modulation with parallel signals, 
and a data entry and selection section. 

There is a frequency-modulation section comprising 
28-bit adders for adding frequency data and frequency 
modulation data; a phase data operation section that 
adds data from the frequency modulation section and 
28-bit phase data register; and a SIN-ROM that con- 
verts phase data to sine waves. 


¢ Frequency/shift data setting 

Using serial signals synchronized with clock pulses, 
30 bits (2 bits that specify the destination for which 
data is set, and 28 bits of frequency data) are set in the 
three internal registers. 


¢ Frequency register selection 

The data set in the two frequency registers is se- 
lected by the SLAB input of the DDS IC. This pin 
handles the ABSL signal for IC1, and the CASL signal 
for IC2. This function eliminates the need for the TS- 
690S/450S to set frequency data for each transmis- 
sion/reception with the microprocessor. 


¢ Frequency data selection 

The SPSL input of the DDS IC selects whether to 
use the data in the internal frequency shift register or 
the data from the parallel input as frequency modula- 
tion data. 


¢ Frequency modulation 

The MDEN input of the DDS IC enables or disables 
frequency modulation. When frequency modulation is 
enabled, frequency data is added, and the result is in- 
put to the phase data operation section. 
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¢ Phase data operation 

The target frequency phase data is output by accu- 
mulating 28-bit frequency data in the 28-bit phase ac- 
cumulator. 

Fout = Fs/2?8 . Dsum 
Where: 

Fs : DDS IC input frequency/2 

Dsum : Frequency data + Frequency modulation data 


lf 225 is set for Dsum when 1/8 Fs is output, the 
phase data must be increased by 7/8. 

So far, 28-bit absolute value operation has been 
used, but a 28-bit signed operation can also be used, 
assuming that the MSB is a sign. If complement data 
of 8000000 to FFFFFFFF (hex) is set, the phase moves 
in the negative direction for positive data. 


INPUT DATA SELECT&LATCH 


SLAB 


PDO~PD22 


SPSL 
MDEN 
EXIT 
PALS 


FSK ADDER 
* oh 


28 28 ADD LATCH 255B~115B 265B~115B 
15 


¢ SIN ROM 

Phase data from the phase data operation section is 
converted to sine wave data of 0000 to FFFF (hex) in 
16-bit offset binary format. 


2n = 2% 


7n/8 = -2” 


OUTPUT I/F 


Se eee 


PHASE CONVERT 


ROM 


28 16 
> 16 
fad 2 MSB~265B 2758 16 SEL LATCH 
2 0 16 
r XOR DA0~DA15 
1 


QUAD PSK ADDER 


PKS 


LATCH 
CLK 


NAS SS 


DATA FORMAT 


CONT BIT DATA BIT 
so XA DK 8 DK se DC 2658 DX 2558 XK 2458 DX 2358 XK) men ED GED GED ED ED ED GED Gly 


ae PL fo lofi kofelinf clacfolenfycleet vol ofie .~f ls Tiailicioa lofi aati hart ala 


Fig. 5 DDS IC (YM6631) block diagram and data format 
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Receiver Circuit Configuration 


The configuration of the receiver circuit is triple-con- 
version with a first IF of 73.05MHz, a second IF of 
8.83MHz, and a third IF of 455kHz. 

The incoming signal from the antenna passes 
through the antenna switch relay on the filter unit, and 
goes to the RF unit. The signal passes through a 20-dB 
attenuator and IF trap (low-pass filter) in the RF unit, is 
divided by 10 (or 9 for the TS-450S), and is applied to 
the band-pass filter (low-pass filter for 500KHz or less). 
For 1.6MHz or more, the signal passes through a high- 
pass filter to prevent interference from a high-output 
MF-band station. 

The band-pass filter of 21.5 to 40.5MHz and 40.5 to 
6OMHz (21.5 to 40.5MHz only for the TS-450S) is fol- 
lowed by a preamplifier (2SK520) to improve the sensi- 
tivity. The preamplifier works only if AIP is off. If AIP is 
on, the preamplifier is bypassed to increase the dy- 
namic range. 

If AIP is off, the signal passing through the band- 
pass filter passes through the NFB amplifier compris- 
ing Q9 and Q10 (2SK520 x 2) connected in parallel. If 
AIP is on, the NFB amplifier is bypassed to increase the 
dynamic range. The signal passes through the IF track 
(low-pass filter), and is mixed with signal LO1 by first 
mixer Q14 to Q17 (2SK520 x 4) to produce a first IF 
signal of 73.05MHz. 

The first IF signal of 73.05 MHz passes through the 
MCF (X1), is amplified by Q25 (3SK131), and mixed 
with the 64.22MHz LO2 signal by the second mixer 
Q26 and Q27 (2SK520 x 2) to produce a second IF sig- 
nal of 8.83MHz. 

The second IF signal of 8.83MHz is split into two 
signals. One goes to the NB amplifier, and the other 
passes through NB gate FET Q28 (8SK131) and then 
through one of the four types of 8.83-MHz IF filter: 
through, 6kHz, 2.4kHz, and 500Hz (2.4kHz and 500Hz 
are optional). The desired filter can be selected from 
the front panel. 

The signal passing through the IF filter is mixed with 
the 8.375MHz LO3 signal by third mixer Q29 and Q30 
(83SK131 x 2) to produce a third IF signal of 455kHz, 
which goes to the IF unit. 

The signal is then amplified by Q2 (8SK131), and 
goes to a 455kHz IF filter. There are four types of 
455kHz IF filter: 12kHz, 6kHz, 2.4kHz, and 500Hz 
(500HZz is optional), one of which can be selected from 
the front panel in the same way as for the 8.83MHz IF 
filter. 


The signal from the filter is amplified by Q3 and O8 
(3SK131 x 2) in modes other than FM, SSB, CW, and 
FSK modes are detected by !C1 (uPC1037HA), and AM 
mode is detected by D15 (1N60). In FM mode, the 
signal is limit-amplified and detected by IC4 
(MC3361D). The AF signal for each mode after detec- 
tion passes through the select and notch modules, and 
goes to AF preamplifier Q30 (2SC2712). 

The signal from the preamplifier passes through 
muting circuit Q31 (2SD1757K) and the AF potenti- 
ometer, and is amplified to the required level by AF 
power amplifier IC5 (uPC2002V). 


1) Receiver front-end 

For the RF BPF of 21.5 to 40.5MHz, preamplifier O3 
(2SK520) and O4 is connected, and for 40.5 to 6OMEHz, 
preamplifier Q7 (2SK520) and Q8 is connected, and the 
signal is amplified by about 10 dB if AIP if off. The 28C 
data goes high for 21.5 to 26.5MHz, and low for 26.5 to 
40.5MHz to switch the tuning capacity of L35 by O6 
and change the peak frequency. 

If AIP is off and the signal passing through each 
band-pass filter is 21.5MHz or less, it passes through 
D28, and if the signal is more than 21.5MHz, it is ampli- 
fied by the preamplifier, passes through D25 or D26, 
and enters the NFB amplifier comprising two J-FETs, 
Q9 and Q10 (2SK520 x 2) connected in parallel and 
having good large input characteristics. It is amplified 
by about 15dB, passes through D30, and goes to the 
first mixer. If AIP is on and the signal is 21.5MHz or 
less, it passes through D27, and if it is more than 
21.5MHz, it passes through D61 or D63, and D29, and 
enters the first mixer directly. 

lf AIP is off and the signal is more than 21.5MHz, the 
RF signal gain increases, and the signal-strength meter 
reading increases. To reduce it to the level before 
21.5MHz or less, the 455-kHz IF signal level gain is 
reduced by switching Q13 and Q14, or Q16 and Q17 of 
the IF unit. This is done if AIPB is high and the 28MC 
or 50MC data is low. 
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AIP ON 
Oo 


O 
AIP OFF 


1st MIX 2nd MIX 3rd MIX 
Q14~17: Q26,27 : Q29,30 : 
LPF  2SK520x4 MCF 2SK520 x 2 Q28 : 3SK131 3SK131 x 2 


15k (THROUGH) 


Q25: 
3SK131 


73.05MHz Q2 : 3SK131 


LO1 
73.08~113.05MHz 
73.08~133.05MHz (TS-690) 


LO3 
8.375MHz 


AIP ON 
Ss 


AIP OFF 


Q3 : 2SK520 
Q4 : 2SC2714 


OPTION 


a 7 a7 : 2SK520_ =| 
| oo NET os tzsca7ia | | 
| 3 | 
| AIP OFF | 
| TS-690S J 
Q3: as: Q9'= 2S8€2712 D26: Q36 : 2SC2712 
Le / 3SK131 3SK131 HSM88AS 
\ BUFF X59-3920-00_ X59-3030-00 _ AFVR 
Ir pr li a Giasal sP 
\ 24 / D15: 1N60 Q10:2SC2712 QAM | 1 | | 
AM 
\ / 4th MIX or DET S) a ee aaa | | bias | 1 : IG 
1C1: wPC1037HA LAS, 5 Orm ne 
DSP ie ave wy Q30 : =!) ICbis 
OPTION Ss aria se) fe ta = 2SC2712 pPC2002V 
Gaited nies Loa 
| | 455kHz 
| é é 
ae nthny iy 8 nl IC4 : MC3361D DsP2 Q23 : 2SC2712 DAF2 (DSP3) 
Fig. 6 Receiver block diagram 
RF UNIT IF UNIT 
BE AIP ON=H IF TRAP LSI it 
DIT r 
sity, Pema: Se7 ER Lp)’ 4 SP RIF | 
MIX 455KHz ion 
Q2:3SK131 
| 
; AIPB 
(AIP OFF=H) 
| Q9,10: 21.5~26.5MHz=H i i 
| 2SK520 x2 OVER ZS When AIP is off, the resis- 
26.5 ~40.5MHz=L tors marked * are con- 
[ Say nected, and the input level 
| i of Q2 is reduced to keep 
| \ S the signal-strength meter 
fs 28C readings equal in all bands. 
Des a. 28MC 
+H =a 
; Se) Rn est a, 
Q6: Q13: 
OTC114EK DOTA124EK eee 
Q14: 
EG Bat) D25 OTCII4EK 
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Q4:2SC2714 
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(eae a 
Q16: 
DTA124EK 


RF AMP (10dB) 
026 


| 

| [Sere 
Q17: 

| DTC 114EK 

| 

| 


Q7:2SK520 
Q8:2SC2714 


Fig. 7 Receiver front-end 
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2) Noise blanker circuits 

NB1 is a noise blanker circuit that blanks for short- 
period pulses such as ignition noise. The 8.83MHz IF 
signal generated from the first IF of 73.05MHz by the 
second mixer is amplified by noise amplifier Q31 to 
Q34, passes through buffer O36, and is noise-detected 
by D53. This signal switches Q37 and turns on Q39 
and Q40, and O42 blanks the IF signal line according to 
the noise. 

NB2 is a noise blanker circuit that blanks noise hav- 
ing a comparatively long period and a large pulse width, 
like woodpecker noise. The signal is noise-detected in 


the same way as for NB1, passes through the Q35 
switch, and enters the NB2 module unit (X59-3350-00) 
to generate the pulse width and period synchronizing 
with the woodpecker noise. 


2SK210(GR) BE 
wp) 


Q32 
2SC2714(Y ) 


ose SS 
2Sc2714(Y) 
RXB 938 

2SC2712(Y) 


Ls @} 


i) 


1, 


DS 


3 Q3 
HSM88AS_ |2SC2712(y) 
teat GE V7 ; 
Ba: ] i) KX Mey 
See) 


IC1 (TC4011BF) in the module unit is set for a pulse 
width of 40 ms. Even short-period noise like an ignition 
pulse can be blanked by switching the noise, so the 
desired signal is not obtained. To prevent this, a one- 
shot multi is implemented using two |IC1s so that the 
next pulse is not blanked for 40ms after one shot is 
issued. 

When NB2 is on, NB1 also operates. 

Both NB1 and NB2 fix the emitter voltage of 037, 
keeping the threshold level constant. 


Zz, 


B2 (X59-3350-00) 


Q39 
OTA124EK 


40 
- DTC124EK 


+ 


Fig. 8 NB circuit 
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3) Squelch circuit 

In modes other than FM, the 455kHz IF signal is 
detected by D26, passed through Q24 and O25, and a 
voltage proportional to the signal level appears at the 
base of O26. When the SQL VR is turned clockwise, 
the emitter voltage of Q26 increases, and Q27 and 
Q40 are switched. 

In FM mode, a voltage proportional to the FM noise 
level appears at pin 12 (squelch trigger input) of IC4. 


Q8 
3SK131 


Q25 
2SK 210 


+ 


a A 


Q24 


D26 


— 
i 


a9 HSM88AS 2sc2712 Q26 
28C2712 Coo % a alba: 
| * | ay oe 
ype i , ro 
7 fe xa Neo 
Ace 
D21 HSM88AS 
rs 4 
Hs l «el 
(3 "J 6 FMB 
at) 
Q22 
+ 2SC 2712 
Ld, 
14 12 4 
) iC4 
MC3361D 


As the IF signal increases, the noise level decreases, 
and the voltage at pin 12 of IC4 decreases, making pin 
14 low. When the SQL VR is turned clockwise, the 
voltage at pin 12 of IC4 increases, and pin 14 goes 
high. Q27 and Q40 are switched as in modes other 
than FM. 

Q31 turns on to mute the AF signal line, and Q41 
turns on to ground pin PSQ of connector ACC2. 


8V 


AF VR 


4 


Q30 
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Fig. 9 Squelch circuit 
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4) Select circuit 

If the DSP-100 is not connected, the AF signal after 
detection for each mode is input to pin 3 of the select 
module (X59-3920-00) and output from pin 9. If the 
DSP-100 is connected, IC1 becomes the fourth mixer, 
and a 36.892kHz IF signal is output in SSB, CW, and 
FSK modes. This signal is amplified by Q29, input to 
the DSP-100 via pin DSP2, internally processed, and 
output to DSP3 pin DAF2,as an AF signal. The AF sig- 
nal is input to pin 8 of the select module, and output 
from pin 9. In AM and FM modes and if the DSP-100 
RX switch is off, the signal is input to pin 3 of the select 
module, and output from pin 9, as if the DSP-100 is not 
connected. The DAF1 signal is not used by the DSP- 
100. 


SELECT (X59-3920- 00) 


1C4 


uPC1037HA 

SSB 
2 
Rok 

D15 

1N60 
AM <] 

Ic4 
MC3361D 

a 


36.892KHz 


Unused 


The signal output from pin 9 of the select module is 
applied to pin 6 of the notch module. The signal pass- 
ing through the notch filter and a flat signal are output 
from pin 2 (NOTCH) and pin 4 (FLAT), and input to the 
select module. 

If NOTCH is on, the signal input from pin 2 of the 
notch module is output from pin 7, and if NOTCH is off, 
or in FM mode, the signal input from pin 4 is output 
from pin 7. 


NOTCH (X59-3030-00) 


> AF PRE AMP 


Fig. 10 Select circuit 


NOTCH(X59 -3030-00) 


5) Notch circuit 

The notch circuit is an audio notch filter. The notch 
frequency can be varied in the range 450Hz to 3kHz 
with the NOTCH control. 

Although an audio filter with a narrow null point is a 
superior technique, it is not easy to use because the 
notch point is difficult to obtain. So a notch filter having 
a wider bandwidth than normal is used. 

The circuit uses a variable band-pass filter (peak fil- 
ter) or bridged T active filter, and synthesizes notch 
characteristics by summing input/output signals. The 
module contains chips to improve its stability. Thus, 
the actual notch attenuation is 30 to 40dB in all variable 
ranges. 
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6) Signal-strength meter circuit 

In modes other than FM, the signal-strength meter 
circuit comprises operational amplifier |C6 (1/2). The 
455kHz IF signal is detected by D26, passes through 
Q36, and appears as the AGC voltage. 

If the reference voltage of the signal-strength meter 
is applied to the + pin (pin 3) of reverse amplifier IC6 (1/ 
2) and the AGC voltage is applied to the — pin (pin 2), 
the AGC voltage change is output from pin 1 to the 
digital unit as the SM signal. The reference voltage is 
the voltage immediately before the signal-strength 
meter is turned on by VR5 after the AGC voltage is 
adjusted to 3V when there is no signal. 

In FM mode, the 455kHz FM IF signal is amplified by 
Q32 and O33, and detected by D30. This voltage is 
output directly to the digital unit as the SM signal. 

The digital unit converts the analog signal to a digital 
value, performs operations in non-FM mode in FM 
mode, and drives the meter. 


Q8 
3SK131 


D26 
HSM88AS 


VR1 4.7K 


IC6 (172) 
NJM2904M 


D30 
HSM88AS 


VR4 47K 


Q32 Q33 
2sca7i2}| 2sca7i2 
g ag 


The meter is adjusted with VR1 immediately after 
S1 is turned on when a 6dBu SSG is input from the 
antenna, and S9 and S9 + 60dB are adjusted in each 
band in adjustment modes 8 to 10. In FM mode, only 
the signal-strength meter full scale is adjusted with 
VR4. 


7) dB meter circuit 

The AF signal output from AF preamplifier Q30 and 
amplified by Q38 becomes the ANO signal with a con- 
stant level regardless of the AF VR. This signal is 
amplified by Q39, and rectified by D31 to produce the 
db meter voltage. The voltage is connected to the ALC 
meter voltage by D69, and is output to the digital unit 
as the ALDB signal. If the output from pin ANO of 
connector ACC2 is 300mvV at the 4.7kQ termination, 
OdB on the db meter goes on. 


8V 


t—w—w—-4>- AF ve 


Q30 
2SC2712 


Q39 
2SC2712 


ALC meter 
voltage 


Fig. 12 AGC, signal-strength meter, and dB meter circuits 
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8) IF filter selection 
Two optional 8.83MHz filters and one 455kHz filter 
can be installed. 


e Initial condition 


Display 8.83MHz Display 455kHz 


No display | Through (LC filter) | 12kHz | L72-0315-05 
L71-0260-05 6kHz | L72-0319-05 


2.4kHz* Option (Not installed) 2.4kHz | L72-0371-05 
500Hz* Option (Not installed) 500Hz* | Option (Not installed) 


Frequencies marked * are not displayed by operat- 
ing the filter changeover switch. They can be dis- 
played by turning the filter switch on when an optional 
filter is installed. 


¢ Optional filter types 


8.83MHz 455kHz 
2.4kHz YK-88S-1_ | 500Hz YG-455C-1 
500Hz YK-88C-1 ge melt Yel 


Filters for bands other than those described above 
can be installed. In this case, the bandwidth displayed 
on the panel is not the same as the actual bandwidth. 


i ce 
fea atiad bandwidth 


Guaranteed attenuation 40dB or more at fo — 910kHz 
(Spurious : 20dB or more at fo + 1MHz) 
Center frequency deviation | Within +1.5kHz at 3dB 
Terminating impedance 2kQ + 10% 


MCF (L71-0423-05) (RF unit X1) 


Item Rating 
Nominal center frequency (fo) 8830kHz 


Passband width +3.0kHz or more at 3dB 
Attenuation bandwidth fo + 12kHz or less at 18dB 


(Spurious : 10dB or more at fo~fo+500kHz) 
Terminating impedance 


MCF (L71-0260-05) (RF unit X2) 


8830kHz 
+50kHz or more (from 8830kHz) 
35dB or more at 9.285MHz (+455kHz) 


Nominal center frequency (fo) 
3dB attenuation bandwidth 
Guaranteed attenuation 


45dB or more at 9.74MHz (+910kHz) 
1.0dB or less 


os 


Insertion loss 6dB or less 


Input and output matching impedance | 330Q 


Ceramic filter (L72-0351-05) (RF unit CF1) 


Item Rating 


455kHz 

+6kHz or more (from 455kHz) 
+12.5kHz or less (from 455kHz) 
Ripple 3dB or less (within 455 + 4kHz) 
Insertion loss 6dB or less 


36dB or more (within 488 ~ 100K 


Input and output matching impedance | 2.0kQ 
Ceramic filter (L72-0315-05) (IF unit CF1) 


Nominal center frequency 
6dB bandwidth 
50dB bandwidth 


455kHz 

+3kHz (from 455kHz) 

+9kHz (from 455kHz) 

2dB or less (within 455 + 2kHz) 
6dB or less 

60dB or more (within 455 + 100kHz) 
2.0kQ 


Nominal center frequency 
6dB bandwidth 
50dB bandwidth 


Insertion loss 
Guaranteed attenuation 
Input and output matching impedance 


Ceramic filter (L72-0319-05) (IF unit CF2) 


Rating 
Center frequency | 455 + 0.20kHz 
6dB bandwidth #1.2 ~ +1.4kHz 


60dB bandwidth 4.5kHz or less 
60dB or more at +100kHz 


Spurious 40dB or more at 600~750kHz 
6dB band ripple 2dB or less 


8dB or less 
Input and output matching impedance | 2.0kQ 


Ceramic filter (L72-0371-05) (IF unit CF3) 


ay 
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Transmitter Circuit Configuration 

The audio signal from the microphone is input to 
CN6 of the IF unit. The signal is split and directed to 
the base of VOX amplifier transistor Q73 and micro- 
phone amplifier IC15. The signal input to 1C15 is ampli- 
fied by about 20dB. The signal from the data commu- 
nication input/output pin (rear PACKET) is also input to 
IC15. The signal output from IC5 is split and directed 
to the microphone amplifier output for the optional 
DSP-100, the FM microphone amplifier, and the SSB, 
AM microphone gain potentiometer. 

In SSB and AM modes, the signal passing through 
the microphone gain potentiometer is amplified by 
Q43 (2SC3722K), and input to balanced modulator IC8 
(AN612). In AM mode only, the AM signal is generated 
by breaking the balance of IC8. Q43 does not operate 
in FM, CW, and FSK modes because the emitter volt- 
age is applied via diodes D39 and D40. The 455kHz 
DSB signal trom IC8 passes through transmission 
switching diodes D12, D11, and D2, and through filter 
switching diodes D6 and D5 (SSB), or D4 and D3 (AM) 
to produce the 455kHz SSB and AM signals. These 
signals are input to CN6 (TIF) of the RF unit from W1 
(TIF) 

The 8.375MHz LOS signal from the CAR unit is input 
to pin LO3 of CN7 of the RF unit, and goes to first 
transmit mixer IC5 (AN612). The TIF signal goes to 
IC5, and is mixed with the LOS signal to produce the 
8.83-MHz signal. The output from IC5 passes through 
ceramic filter CF1 and transmission switching diodes 
D50 and D45. In modes other than FM, the signal 
passes through filter switching diodes D47, D5 x 2 
(MCF : 6k), D6 and D42. In FM mode, the signal 
passes through D46, D41, and D40. The filtered signal 
is automatic-level-controlled and keyed by O48. 


The 64.22MHz LO2 signal from the PLL unit is input 
to pin LO2 of RF unit CN11, passes through transmis- 
sion switching diode D59, and is mixed with the 
8.83MHz signal by second mixer 045 and O46 to pro- 
duce a 73.05MHz signal. The LO1 signal (VCO) from 
the PLL unit is input to the LO1 pin of RF unit CN10, 
amplified by Q24, passes through transmission switch- 
ing diode D37, and is mixed with the 73.05MHz signal 
by third mixer Q20 and Q21 to produce the desired 
signal. The signal is input to Q19, and its gain con- 
trolled. The resulting signal is amplified by Q18 
(2SC2954) to produce a drive output, which goes to the 
final unit from CNQ. 

The signal is amplified to the power for each type by 
the final unit, harmonics are attenuated by the filter 
unit, and the resulting signal is output from the antenna 
connector. In FM mode, the output from 1C15 of the IF 
unit passes through FM microphone module Z7 (X59- 
3000-03) of the emphasis IDC circuit, is output from 
CN3 (FMM), and is input to CN5 of the PLL unit to 
modulate LO2 (64.22MHz). 

The carrier for CW, FM, and FSK is adjusted to the 
correct level by changing the current through pin diode 
D36 (MI204) of the IF unit with the carrier potentiome- 
ter. The carrier passes through switching diodes D35 
and D34, and is input to RF unit CN6 (TIF) from W1 
(TIF). The signal follows the same route as for SSB, 
and |s radiated from the antenna. 

CW keying is performed by the ALC voltage of the 
second gate of Q48 of the RF unit and the CKY signal 
of the drain. 
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Fig. 13 Transmitter block diagram 
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1) ALC circuit 


The ALC circuit of the TS-690S/450S is based on The power control voltage (PCV) changes with the 
that of the TS-680S, so its operations are almost the power supply voltage and temperature. When the 
same. power supply voltage increases, the PCV is limited by 

IC16 (1/4) controls the ALC and power. The output zener diodes D65 (RLZ13B) and D64 (RLZ3.6B) to pre- 
from IC16 (4/4) goes to the — pin (pin 2) of IC16 (1/4), vent overpower. If the power supply voltage drops, 
and this output and the power control voltage applied the power is decreased. If the temperature rises, the 
to the + pin (pin 3) control the differential amplifier. If resistance of thermistor TH2 decreases, and the PCV 
there is a transmission output, the voltage at the — pin increases, but overpower is prevented by the tempera- 
(pin 2) of IC16 increases, and the output from IC16 (1/ ture characteristics (negative) of the zener diodes. If 
4) decreases. If this output falls below the ALC voltage the temperature decreases, the PCV is decreased by 
(about 2.5V), the ALC takes effect. The power is con- the thermistor to decrease the power. The PCV con- 
trolled by changing the voltage at the + pin (pin 1) of trols the second gate of Q19 of the RF unit and the 
IC16 (1/4). The minimum power is set by VR18 of the drive level. 

IF unit. 
| D69 R239 ALC R248 R257 
fae 
l <4 Rea | nee Rear], 2 | R249 . 13 
ALDB <] R259 
ee 5 fo) IGiere ee TIS 
(272) We S (174) is (474) 
| Oy R142 R242 e a ie = 
R265| R264 
4v 
| IC6 
(172) 
R143, VR19 
| ; 
ALC time 
| Ri41 $m * 
VR20 
(WS. OW, ee Beh z 


R83 


RF UNIT SW UNIT IF UNIT 


Fig. 14 ALC power control circuit 
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2) Power control circuit and power settings 

The power needs to be set to 100W, 50W for AT- 
TUNE (TS-450S only) mobile operation, and 50W for 
the 28MHz band. The power is set by presetting the 
gain of non-reversing amplifier 1C16 (4/4). 

The presetting for a 100W model is determined by 
the fixed resistance of R270 and R257. 

For 50W, 28MHz-band and 50W, 50MHz-band (TS- 
690S only) mobile operation, the signal at PD50 (pin 5) 
of IC10 (TC9174F) of the IF unit or S1 is turned on by a 
signal from the microcomputer, and pin 2 (base) of Q69 
is made high. Thus, VR19 (50VWV) is connected to R270 
in parallel, and the gain of IC16 (4/4) is increased. 

In AT-TUNE operation (for the TS-450S only), the 
signal from AT10 (pin 4) of IC10 is made high by a sig- 
nal from the microprocessor, pin 4 (base) of O68 and 
pin 4 (base) of O69 are turned on, and VR18 and VR19 
are disconnected. Q/70 is turned on, VR20 and R270 
are connected in parallel, and the gain is determined to 
keep the power at 10W regardless of the position of 
power control potentiometer (SW unit D/5) VR4. 


3) VSWR protection circuit 

If the VSWR of the antenna is low, or if there is a 
large reflected wave during operation of the auto an- 
tenna tuner, it is detected by the filter unit, the signal is 
input to the VSR of IF unit CN8, is amplified by IC16 (3/ 
4), and the ALC voltage is decreased to protect against 
the VSWR. 


4) Temperature protection circuit 

The temperature protection circuit operates, about 
10V is applied to PT of IF unit CN5, and the power is 
reduced to 10W, as with AT-TUNE. 


5) ALC meter circuit and adjustment 

The reference voltage of the ALC meter circuit is 
generated by dividing the reference voltage of the sig- 
nal-strength meter with resistors. The reference volt- 
age is applied to the + pin (pin 5) of reversing amplifier 
IC6 (2/2) of the IF unit, and the ALC voltage is applied 
to the — pin (pin 6). The output signal from pin 7 is input 
to the digital unit as the ALDB signal, is operated on, 
and drives the meter. The meter is adjusted by match- 
ing two points, the maximum ALC zone and full scale, 
in adjustment mode 13 with respect to the beginning 
of ALC. 


Standby Control Timing 


Standby control and timing are handled by the IF 
unit (X48-3090-XxX). The following control signals are 
used: 

SS: Standby switch. Active low. 

KEY : Keying signal from the keyer. Active low. 

TXI : Transmission inhibit signal from the micro- 

processor. Low when transmission is inhib- 
ited. 

PKS : Standby signal from the data communication 

terminal. Active low. 
The control output signals are as follows: 

TXB : 8V during transmission 

RXB : 8V during reception. Reversal of TXB. 

CKY : Keying output signal. Active high. 

RBC : Receive control signal. Active low. 


1) Manual standby (except CW) 
¢ Reception — Transmission 

When the standby switch is pressed and the SS line 
is grounded, Q52 is turned on. If pin 12 (TXI) of IC11 is 
high and transmission is possible, analog switch IC11 
(4/4) is turned on. The signal is input to pin 8 of the BK- 
IN module (X59-3930-00), passes through D3 in the 
module, is input to pin 2 of the TRX module (X59-3680- 
01) from pin 3 of the module via R205, passes through 
the internal switch circuit, and TXB is output from pin 
5. When TXB is high, RXB is low. 
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¢ CKY generation 

Since CWB (8V in CW mode) is OV in any mode 
other than CW, O51 is turned off, pin 6 of IC11 goes 
high, and IC11 (3/4) is turned on. The signal passes 
through D46, and if pin 13 (TX!) is high and transmis- 
sion is possible, the signal passes through D45, R200, 
and pin 6 of the BK-IN module (X59-3870-00), and is 
input to pin 2 of IC3 in the module. 

The high output signal from pin 1 of IC11 is input to 
pin 5 of the delay module (X59-3860-00), and pin 12 of 
the IC1 one-shot multi in the module goes high. The Q 
output from pin 9 of IC1 is low for 12.5ms, then goes 
high. The Q output is input to pin 1 of IC3 in the mod- 
ule via pin 4 of the delay module and pin 5 of the BK-IN 
module. Pin 4 of IC3 goes low 12.5ms after the 
standby switch is pressed. The signal is input to pin 13 
of inverter IC1 (e/6), is inverted by the inverter, output 
from pin 12, and output from pin 7 of the BK-IN module 
as the CKY signal. 


RXB 
CKY aot ms 


Fig. 15 CKY generation 


¢ Transmission — Reception 

When the standby switch is turned off, Q52 is 
turned off, and pin 8 of the BK-IN module goes low. 
Because of the time constant circuit consisting of R1 
and C1 between pin 10 of IC1 (a/6) and pin 9 of IC1 (b/ 
6), |C1 b/6 goes low 5ms after the standby switch is 
turned off. Pin 2 of the TRX module goes low via pin 
diode D3 in the module, pin 3 of the module, and R205. 
So, TXB goes low 5ms after the standby switch is 
turned off, and RXB goes high. 


¢ CKY down 

When the standby switch is turned off, pin 1 of IC11 
goes low and pin 6 of the BK-IN module goes low. So 
CKY goes low when the standby switch is turned off. 


CKY | 


Fig. 16 CKY down 


¢ RBC generation 

When pin 3 of the BK-IN module goes low, pin 3 of 
IC1 (c/6) and pin 1 of IC1 (d/6) in the module go low. 
Because of the time constant circuit consisting of R3 
and C3, the output from pin 4 of IC2 goes low 35ms 
after the standby switch is turned off, producing the 
RBC signal. 

The RBC signal is applied to the base of the switch- 
ing transistor Q1 of the IF unit, which grounds the 
455kHz receive IF signal. 


¢ PLL, DDS data and transmit/receive timing signal 

It takes 12.5ms from the standby switch being 
grounded until CKY is generated. It takes 20ms from 
RXB going high until RBC goes low. The PLL and DDS 
data from the microprocessor are switched, and the 
diode switch and analog switch are switched during 
that time to assure stable transmission and reception. 


TXB 5ms 
RXB 
RBC 

20ms 


AF 
output 


Fig. 17 PLL, DDS data and transmit/receive timing signal 
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2) Full break-in operation timing 
¢ TXB generation by key down 

When a key is plugged into the jack, and the key 
pressed, Q56 is turned on, and the signal passes 
through D52. Since the VOX switch is also turned on 
during full break-in, pin 11 of 1C10 goes high, the signal 
passes through D50, pin 12 of 1|C12 (3/4) goes high, 
and the ON signal is input to pin 3 of the delay module. 
The signal is split and sent to D3 in the module and pin 
4 of IC1. Since the delay VR on the front panel is 
turned fully counterclockwise, the time constant gen- 
erated by one-shot multi IC1 is very small. The signal 
goes via D3 and is input to pin 2 of the module, Q53 
turns on, the SS line goes low, and O53 turns on. 

If the TXI signal is high, the high signal passes 
through IC11 (4/4), is input to enters pin 8 of the BK-IN 
module, and is output from pin 3, as in manual standby. 
Pin 2 of the module goes high, and TXB is generated. 


¢ CKY generation 

When a key is plugged into the jack, the switch in 
the jack is closed, Q51 turns on, pin 6 of IC11 (3/4) 
goes low, and pin 5 of IC11 (2/4) goes high. 

When the key is pressed, the collector of Q56 goes 
high, and the signal passes through D52, IC12 (3/4), 
IC11 (2/4), D46, and IC11 (1/4). A high signal is input to 
pin 6 of the BK-IN module through D45 and R200. The 
CKY signal rises 12.5ms after the key is pressed, in the 
same way as for CKY generation at manual standby. 


« Key up 

When the key is up, pin 8 of the BK-IN module goes 
low, and pin 2 also goes low. TXB goes low, and RXB 
goes high. One difference from manual standby, ex- 
cept for CW, is that since, in CW mode, Q1 in the 
module is turned on through pin 10 of the BK-IN mod- 
ule (comprising R211 and D48) from CWB, C2 is con- 
nected to C1 in parallel, and the TXB delay time when 
the key is up is 12.5ms. 

For the output signal from IC11 (1/4) for producing 
the CKY signal, there is a switch circuit consisting of . 
C149 and O48 between D45 and R200. In CW mode, 
Q74 is turned on, and C230 enters the output side of 
R317 to produce the delay time for key up. The time 
constant generated by the CR circuit provides a correc- 
tion of about 13ms when the key is up by raising the 
CKY waveform 12.5ms after the key is down to pre- 
vent deterioration of the waveform. 


¢ RXB and RBC generation 

TXB goes low, and RXB goes high, 12.5ms after the 
key is up. RBC operates the receive signal line with a 
delay of 50ms in the same way as for the manual 
standby. 


AF 
output 
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¢« CKY generation 

Since CWB (8V in CW mode) is OV in any mode 
other than CW, Q51 is turned off, pin 6 of IC11 goes 
high, and IC11 (3/4) is turned on. The signal passes 
through D46, and if pin 13 (TX!) is high and transmis- 
sion is possible, the signal passes through D45, R200, 
and pin 6 of the BK-IN module (X59-3870-00), and is 
input to pin 2 of IC3 in the module. 

The high output signal from pin 1 of IC11 is input to 
pin 5 of the delay module (X59-3860-00), and pin 12 of 
the IC1 one-shot multi in the module goes high. The Q 
output from pin 9 of IC1 is low for 12.5ms, then goes 
high. The Q output is input to pin 1 of IC3 in the mod- 
ule via pin 4 of the delay module and pin 5 of the BK-IN 
module. Pin 4 of IC3 goes low 12.5ms after the 
standby switch is pressed. The signal is input to pin 13 
of inverter IC1 (e/6), is inverted by the inverter, output 
from pin 12, and output from pin 7 of the BK-IN module 
as the CKY signal. 


RXB 
CKY ot ims 


Fig. 15 CKY generation 


¢ Transmission — Reception 

When the standby switch is turned off, Q52 is 
turned off, and pin 8 of the BK-IN module goes low. 
Because of the time constant circuit consisting of R1 
and C1 between pin 10 of IC1 (a/6) and pin 9 of IC1 (b/ 
6), |C1 b/6 goes low 5ms after the standby switch is 
turned off. Pin 2 of the TRX module goes low via pin 
diode D3 in the module, pin 3 of the module, and R205. 
So, TXB goes low 5ms after the standby switch is 
turned off, and RXB goes high. 


¢ CKY down 

When the standby switch is turned off, pin 1 of IC11 
goes low and pin 6 of the BK-IN module goes low. So 
CKY goes low when the standby switch is turned off. 


CKY 


Fig. 16 CKY down 


¢ RBC generation 

When pin 3 of the BK-IN module goes low, pin 3 of 
IC1 (c/6) and pin 1 of IC1 (d/6) in the module go low. 
Because of the time constant circuit consisting of R3 
and C3, the output from pin 4 of IC2 goes low 35ms 
after the standby switch is turned off, producing the 
RBC signal. 

The RBC signal is applied to the base of the switch- 
ing transistor Q1 of the IF unit, which grounds the 
455kHz receive IF signal. 


¢ PLL, DDS data and transmit/receive timing signal 

It takes 12.5ms from the standby switch being 
grounded until CKY is generated. It takes 20ms from 
RXB going high until RBC goes low. The PLL and DDS 
data from the microprocessor are switched, and the 
diode switch and analog switch are switched during 
that time to assure stable transmission and reception. 


TXB 5ms 
RXB 
RBC 

20ms 


AF 
output 


Fig. 17 PLL, DDS data and transmit/receive timing signal 
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CWX : High when the VOX switch is on 
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Fig. 18 Standby timing circuit 
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CIRCUIT DESCRIPTION 


3) Timing for semi-break-in operation 
¢ TXB generation by key down 

When the key is down, the signal follows the same 
route as for full break-in. The high signal input to pin 3 
of the delay module makes pin 4 of one-shot multi IC1 
in the module high, and a high signal is output from pin 
6 for a certain time. The time is determined by analog 
switch 1C12 (1/4) in CW mode, so the one-shot multi IC 
of the delay module is controlled by chemical capacitor 
C156 in the IF unit and the time-constant circuit of de- 
lay VR and R218 in the front panel. 


¢ CKY generation 

The CKY signal rises after a delay of 12.5ms in the 
same way as for full break-in; after the key Is up, It rises 
after a delay of 13ms. 


50MHz 50W Final Unit 


This unit comprises a power amplifier circuit that 
amplifies the 50MHz band signal, a bias circuit that 
provides bias to that circuit, and a fan control circuit 
that drives the cooling fan motor. 

The power amplifier circuit is a class AB push-pull 
circuit, and amplifies the signal input from the 50MHz 
50W final unit to up to about SOW. Since final transis- 
tors Q1 and Q2 are 2SC2879 types for the HF band, 
the 54MHz gain is low compared with the 50MHz, but 
it is corrected by C3 and C4. If the values of C3 and C4 
are too small, the power decreases, and if they are too 
large, oscillation tends to occur at 30MHz. The core 
material of the input and output transformers is 6B2 
with a low uw so that the impedance is converted with 
little loss. 


4) Timing during VOX operation 

The audio signal from the microphone is input to pin 
4 of CN6 of the IF unit, and is amplified by Q73. The 
gain is controlled by the VOX VR (VR24), and the result- 
ing signal goes to pin 9 of the VOX module (X59-1080- 
00). The output from pins 1 and 2 turns O55 on. If the 
VOX switch is pressed, analog switch I1C12 (2/4) turns 
on, and a high signal goes to pin 3 of the delay module. 
The high signal with time constant turns Q53 on, and 
grounds the SS line. Subsequent operations are the 
same as for manual standby. 


Q3 provides the bias current for final transistors Q1 
and Q2. The bias circuit around O3 is the same as that 
used for the TS-680, and the bias current is adjusted by 
VR1. 

The fan control circuit operates as follows. If trans- 
mission command signal CN2 50T goes high (about 
8V), Q4 turns on, about 7V is applied to the cooling fan 
motor, and the motor runs. _ If the radiator temperature 
exceeds about 50°C, the fan module turns on, about 
QV is applied to the cooling fan motor, and the motor 
runs faster. The fan keeps running until the radiator 
temperature falls, even if receive mode is entered. _ If 
the radiator temperature exceeds about 90°C due to 
continuous transmission, CN2 50PT goes high (about 
10V), and the ALC reduces the transmission power to 
about 10W. 
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AT Unit 


1) Auto Antenna Tuner 

When the AUTO/THRU switch is set to AUTO, ATA 
goes high, AUTO/THRU switching relay K1 closes, and 
the AT is inserted to prepare for tuning. If variable 
capacitors VC101 and VC102 are not at their preset 
positions, they are set to these positions, and AT TUNE 
operation and actual transmission start after the pre- 
setting ends. 

When AT TUNE is turned on, the CW mode is en- 
tered, and the transmission output becomes about 
10W. If the VSWR is less than 1.2, tuning is regarded 
as complete, and the AT TUNE operation stops. If the 
VSWR is greater than 1.2, the duty cycle of the motor 
control pulse (described later) is controlled according 
to the VSWR. 

The motor speed is determined by the microproces- 
sor, and the direction is determined by the phase 
comparator (IC1) and amplitude comparator (IC6) if the 
APRE is low, and by the microprocessor if the APRE is 
high. 


¢« Auto tuning mode 

The transmitter power from the final unit passes via 
the filter unit through current/voltage detection trans- 
formers L1 and L2, which have toroidal cores. The 
current and voltage components detected here are 
rectified by a waveform rectification circuit consisting 
of D4, Q1, D7, and Q2, and are then phase-compared 
by IC1 (SN74S74NS). The output signals (OQ and Q) 
from pins 8 and 9 of IC1 passes from IC2 (TC4066BF) 
through the switch , and are applied to the motor drive 
IC, 1C4 (BA6109U2). Variable capacitor VC101 is 
turned by motor M1 so that the phase difference of the 
voltage and current components decreases. 


AT UNIT (X53-3370-00) 


Forward wave/ 
reflected wave 
detection circuit 


Phase/amplitude 
difference 
detection 


Fig. 21 Block diagram of auto antenna tuner 


The voltage and current components detected by L1 
and L2 are rectified by germanium diodes D1 and D2 
(1N60), and are applied to voltage comparison circuit 
IC6 (NJM2903M) as the amplitude component of the 
signal. The comparator output passes from IC3 
(TC4066BF) through the switch. Motor M2 is driven by 
another motor drive IC, IC5 (BA6109U2), which turns 
variable capacitor VC102 in the direction that de- 
creases the amplitude difference of the voltage and 
Current components. 

Thus, variable capacitor VC101 adjusts the capaci- 
tance of the circuit so that the current and voltage 
phases match, and variable capacitor VC102 adjusts 
the resistance of the circuit so that the current and 
voltage amplitude difference decreases. If the phases 
match and the amplitude difference is zero, the SWR is 
keel 

The speed of motors M1 and M2 is determined by 
the duty cycle of the pulse input to pin 8 of IC4 and IC5. 
It is controlled according to the VSWR calculated by 
the CPU in the digital unit and the speed corresponding 
to preset or manual antenna tuning. 

Pulse signal SPED from the digital unit passes 
through Q5 (DTC114EK), and is amplified by Q4 
(2SA1204) to produce a control pulse input to |C4 and 
ICS. 


Filter unit 


O OUT 


VR101 
VR102 


A/D 


Digital unit 
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With this control, when the SWR is 3: 1 or more, 
the motor runs fast since the duty cycle of the motor 
drive voltage pulse is 100%. When the SWR is 2: 1, 
the duty cycle becomes about 50%, and the motor 
runs slowly. 

The matching circuit is a T type. The tap position 
from 3.5 to 30MHz is controlled by six relays, K101 to 
K106. 

Position detection potentiometers VR101 and 
VR102 are linked to the spindles of variable capacitors 
VC101 and VC102 with a gear ratio of 1:1. Voltages 
of 0 to 5V (POD1 and POD2) are produced according to 
the positions of the variable capacitors. This position 
data is input to the CPU through the A/D converter by 
the digital unit, and is used as the reference voltage in 
the feedback control system, which is used for preset 
antenna tuning and manual antenna tuning. The same 
signal is also used for preset data and to signal the 
completion of antenna tuning. 

The potentiometers used here are not ones that 
rotate through 360 degrees. Since the TS-450S limits 
the rotation angle of each potentiometer, the rotation 
range is from the minimum capacitance to the maxi- 
mum capacitance, plus a little extra for headroom. 

Through this control, like preset antenna tuning, 
which will be described later, POD1 and POD2 are 
monitored by the microprocessor. If the lower limit 
voltage of 0.6V or the upper limit voltage of 4.2V is 
reached, the microprocessor recognizes that a variable 
capacitor is close to one of its limits. To return the 
voltage to the opposite side, APRE is switched high. 
For VC101, if the voltage is close to the lower limit with 
respect to PRE1, the voltage near the upper limit is 
output. If the voltage is close to the upper limit with 
respect to PRE1, the voltage near the lower limit is 
output. 

The other variable capacitor, VC102, should be 
fixed. If the variable capacitor voltage exceeds the 
specified limit, the variable capacitor is returned to the 
opposite limit. The other variable capacitor remains in 
the same position. 

The motor direction is determined by the CPU, un- 
less auto antenna tuning is performed with high APRE. 
The logic of PR11 to PR22 is the same as that of IC4 
and IC5. The signal output from the digital unit passes 
through IC2 and IC3, and is input to 1C4 and IC5. 


Motor 1 Normal rotation 
Reverse rotation 


Motor 2 Normal rotation 


Reverse rotation 


¢ Manual antenna tuning 

Hold down the M.IN key and switch the power on. 
Select menu number 31 with the click encoder, turn 
the display off with the DOWN key, and press the CLR 
key to return to the normal mode. The transceiver is 
now ready for manual antenna tuning. 

The main encoder controls VC101, and the sub-en- 
coder controls VC102. 


¢ Preset antenna tuning 

When auto or manual antenna tuning ends, the posi- 
tion of the variable capacitors is stored in memory by 
the microprocessor as preset data for that band. 

When the band is changed back after tuning is done 
in another band, APRE goes high, the motors are con- 
trolled by the microprocessor, and preset antenna tun- 
ing takes place. During preset antenna tuning, auto an- 
tenna tuning and transmission are inhibited even if the 
AT TUNE switch is pressed or the transceiver is ready 
to transmit. 

The initial preset data when the microprocessor is 
reset includes standard data for a 50Q load on each 
band. 
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Digital Control Unit 
1) Digital control 

The TS-690S/450S digital control circuit has a mul- 
tiple chip configuration, and comprises a CPU (uPD 
78213GJ), a 32K ROM, an 8K RAM, two |/O expand- 
ers, and an EEPROM. This circuit controls all the units. 
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Fig. 22 Digital control block diagram 
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2) Address control and memory map 0000H 
ADO to AD7 of the CPU are multiplexed low-order 

address and data bus lines, and A8 to A15 are the high- 

order address lines. The multiplexed low-order ad- 


dress signals are separated from the data signals by 8000H 
IC4 (74HC573A) and the ASTB signal. The high-order 9000H 
address signals of A12 to A15 are converted to a chip OAO00H 
select signal for each IC by IC5 (74HC138A) to access OBO00H 
each port. 0CO00H 
ODOO0H 
0E000H 
OFOOOH 
OFFFFH 
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30 Fig. 23 Address separation circuit 
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Fig. 24 Memory map 
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3) Reset circuit ° 

The power supply voltage (5V line) is always moni- 
tored by IC10 (M51951BML) to prevent destruction of 
memory data by the power being switched off or by 
momentary power failure. If the 5V line voltage is low, 
the IC stops the CPU immediately, inhibits writing to 


1C10 
MS51951BML 


SYSTEM 
RESET 


TC4S584F x2 


memory (RAM), and backs up the RAM with a battery. 
When the power supply voltage becomes normal, the 
CPU and |/O are initialized after the time constant set 
by R1 and C13, and operation resumes. 


Fig. 25 Reset circuit 


4) Encoder circuit 

The rotation pulses from the main magnetic en- 
coder and the click encoder are input to IC8 
(LZ92K371), and read by the CPU via the data bus. IC8 
multiplies the main encoder rotation pulse by four, and 
outputs the resulting signal and rotational direction; it 
multiplies the click encoder rotation pulse by two, and 
outputs the resulting subencoder signal and rotational 
direction. 1C15 and IC16 (TC4S574F) rectify the wave- 
form of the click encoder pulses. 


TC4S584F 


5) Display Circuit 

The TS-690S/450S uses a transmission-type display 
with a negative LCD and a cold cathode tube. The 
LCD is driven by the LCD driver (LC7582 x 2) with a 
duty cycle of 1/2. The IF filter display is a yellow LED, 
and is driven by the LED driver (uPD6345GS). Display 
data is input to the three drive ICs as serial data, serial 
clock, and enable signals. 


6) PLL and DDS control circuit 

The TS-690S/450S has two PLLs and two DDSs. 
The main CPU outputs serial frequency data to the 
PLLs and DDSs according to the displayed frequency. 
Two PLL ICs output unlock data signals. If one of the 
PLLs should unlock, the display indicates that the PLL 
is unlocked. 


aye SV 


ENCODER COUNT 


1C8:LZ92K 371 


TO CPU 
DATA BUS 


Re TO CPU 
vate Beer BUS 


Fig. 26 Encoder circuit 
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7) IF unit control signal 

The CPU outputs the mode signal, 455kHz IF filter 
select signal, and power-down signal to the IF unit, and 
receives the signal from each meter, standby switch 
signal to display data on the meter and perform trans- 
mission. The signal is output from the CPU via a serial- 
to-parallel converter (TC9174F) and a ribbon cable for 
easy connection. 


8) RF unit control signal 

The receive BPF select signal, transmit LPF select 
signal, and 8.83MHz IF filter select signal are input to 
the RF unit as serial data. The AT-300 control signal 
and blanking signal are output from the RF unit. 


Break-in signal “H" > CW BK-IN 
VOX signal "H" : VOX ON 
DIGITAL UNIT IF UNIT UES Oe ia iia eee 
RX DSP signal "LU" RX DSP. 
PROC signal “L" : PROC ON 
Power indication signal ‘'H" : 10W 
Power indication signal “H" : 50MHz 50W 
| | Power indication signal ‘“H" : AT tune 
rs S — Ac ba od bl a paws signal on : NOTCH ON 
signal L" : FAST 
acs ont —g To fof! wg 
pee lia res oa 17. leek | ac ealem cea 
PCO iis. Rs2 | |_| RDA i Ie PS ee 1C10: TC9I74F 
C6 
CxXD1095Q Ae ell ay 455-kHz filter "LY: 12kHz 
oO] CO} OC} O 455-kHz filter “LY: 6KHz 
” We 2, 7; ” Te 7777 a 455-kHz filter “L' + 2.4kHz 


DIGITAL UNIT RF UNIT 


= 131213] 
CXD1095Q 5) | es | ee | eee 
ONS) | OOS | 
FILTER UNIT 


5V 
tit TBS 


als 
w;o 
ooo) — — 


TB2 
PN gio Sean 
AT band data 
fe) 
Jon 
32 


455-kHz filter 

AM mode signal 
FM mode signal 
FMN mode signal 
FSK mode signal 
SSB mode signal 
CW mode signal 


*: LSB/USB 
> CW 


(3, Lehi Ue ol 
nn 
= 
2 


NB2 signal 'H" : NB2 ON 


——— as NG cig 
21) ip signal": Alp On 
Ce be ATT sane 6 Gel as 
89 || —ansfter "L500 
Pa eal 883 filter NL QAKHZ 
a esius 883 filter "L's 6kHz 
883 filter et THRU 


IC3: TC91I74F 


SERIAL PARALLEL CONV. 


RF BPF data 


Fig. 28 RF unit serial-to-parallel converter 
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9) AT unit control signal 


For the preset AT, the CPU controls the rotational The AT-300 control signal handshakes the AT-300 in 
direction and speed of the variable capacitor drive both directions to perform tuning. 
motors so that they stop at the preset position accord- The AT-450 does not tune in the 1.9MHz and 
ing to the AT select data from the option select menu, SOMHz bands. The AT-300 does not tune in the 
AT-450 installation signal, variable capacitor position 50MHz band, so take care when connecting a 50MHz- 
data, and preset position data. The tap signal from the band antenna. 


tuning circuit is synthesized from the transmit LPF se- 
lect signal from the filter unit. 
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10) Serial interface 

The CPU contains an asynchronous serial interface 
to support TTL level serial communication. The TS- 
690S/450S uses the serial port to communicate with a 
personal computer, control the DSP-100, and transfer 
data between two communication devices. Data Is 
TTL level with one start bit, 8 data bits, two stop bits, 
and 4800-bps transmission speed. 


11) Key scan 

Ports SO to S5 and KO to K6 form a keyboard matrix. 
When the switch at an intersection in the matrix is 
pressed, ports KO to K6 go low. Thus, which switch 
has been pressed can be detected by software. The 
keys are debounced by software. 


K2 


So 

$1 

S2 

$3 

S4 
e O e 
S36 $39 $38 

$5 


12) Beep 

The beep signal is generated by the timer in the 
CPU. The enable data (beep on/off, mode beep, warn- 
ing Morse) of the extended menu is recognized, and 
the necessary code output. The short point length is 
about 40ms, the long, about 120ms. The oscillation 
frequency is about 1.2kHz. 
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Fig. 31 Serial interface circuit 
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Fig. 32 Key matrix 
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Fig. 33 Output waveform of Morse code C 
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13) EEPROM 14) Analog Input 

To prevent backup problems, the minimum neces- The CPU incorporates an analog-to-digital (A/D) con- 
sary adjustment data is stored in EEPROM. The verter, so analog signals can be input directly. A pro- 
EEPROM is accessed with 11-bit serial data, and data tection resistor, zener diode, and pascon are con- 
can be written to and read from the EEPROM. nected to the input pins of the converter. Incoming 


analog signals are digitized for display on the meter and 
to drive the AT motor. 

IC 1 
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Fig. 35 Analog input circuit 
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15) Band data 1 


CIRCUIT DESCRIPTION 


*1 : 1.704999 for K type only. 


*2 : 1.705000 for K type only 
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16) Band data 2 
Frequency RX BPF DATA TX LPF DATA VCO DATA 
(MHz) 28C RBS | RB2 | RB1 | RBO | TB3 | TB2 | TB1 | TBO | BCH ] VB3 | VB2 | VB1 | VBO 
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40.000000~40.499999 
40.500000~40.999999 
41.000000~41.499999 
41.500000~41.999999 


0 
1 

1 

1 1 

1 
1 1 

1 

1 

1 

1 

1 


oO}0O|;oO 


mY et EN || ON eT tt es ety) a 


(S)) ey Le) | (Ken Key KS) 
O};O;O;/O;O0;O 
(JS) Koy) S 


SOTO VS VO} OO Vo TO 
(ay /(oh ey Ko iey i iKeey K5 ROU C=) 


| 


SiO 1O /1O) (OC) (OO {OVO ooo 


at fs | = 


) |e) eh) SC) ea ea =) 
sl 


| 


Cy | CS) Ky) Ky) Hy | Co) KS) 


0 
0 


| 


aye 


(ey || ey) Ke} 
ETE 


—* 


| 


jaa 


fos! 


| 


: 


1 
1 
1 
1 
1 


o;}o!|]-|]— 


| 


cine 


0 
0 
0 
0 
0 


42.500000~42.999999 


43.000000~43.499999 


0 

0 1 
43.500000~43.999999 0 1 
44.000000~44.499999 0 1 

0 

0) 


Cy | LSP | RN | SYS |S |S) |S S| 


Pcie UA ol adeno le 
44.500000~44.999999 


1 
5 50000045 689999 2 ae aciene arse 
1 1 


45.500000~45.999999 


(o) 


ee) | SN) CS) | | Ke) | (Le) |) | ean) | ey Ke) 


=) 


OVO WO NOVO) OO WOO) | OO O71 (OVO Oo tO -O | O 
= 4 he a fa ca WU 


SO (OOo oon: @ 


a 


37 


TS-4505/6908 


Frequency 
(MHz) 


47.000000~47.499999 
47.500000~47.999999 
48.000000~48.499999 


48.500000~48.999999 
49.000000~49.499999 


50.000000~50.499999 
50.500000~50.999999 


51.500000~51.999999 
52.000000~52.499999 
52.500000~52.999999 


53.000000~53.499999 
53.500000~53.999999 


CIRCUIT DESCRIPTION 


RX BPF DATA TX LPF DATA 


VCO DATA 


54.000000~54.499999 
54.500000~54.999999 
55.000000~55.499999 
55.500000~55.999999 
56.000000~56.499999 
56.500000~56.999999 
57.000000~57.499999 
57.500000~57.999999 


59.000000~59.499999 _ 


58.000000~58.499999 
58.500000~58.999999 


59.500000~59.999999 
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CIRCUIT DESCRIPTION 


17) Function of IC pins 

¢ Main CPU : uPD78213GJ (IC1) 
| Port name | Pin No. | 
POO 44 
P01 


Function Remarks 


LED driver enable 
Display data 
Display clock 
LCD driver 1 enable 
LCD driver 2 enable 
Unused 


Display control output "H"' : Display 


Unused 
Unused 


P21~P26 15~20 | INTPO~INTP5S | Unused 
S| Unused 
23 Serial receive data 


| 
P31 24 Serial transmit data O 
25 Serial transmission enable ay 
P33 26 Serial transmission request O 
39,41 | TOO,TOT Unused O 
42 Input from EEPROM | 
POT 43 BZ Beep output O 
orm | 61 
P61 ee ca | Ee rroMscnalere Pit ilinyininan We yO] eT ar | 
P62 59 


Power meter voltage 


AN4 33 POD2 AT variable capacitor 2 position voltage 
AN5 32 POD1 AT variable capacitor 1 position voltage 
ANG 55 | IFS [IF SHIFT potentiometer position voltage fT | 
54 RIT RIT potentiometer position voltage | 
ADO~AD7 CPU data bus 
57,56 | RD,WR Read, write signal 
12 ASTB Address/data separation signal 


"L" + Reset 
f : 11.0592MHz 


RESET 63 RESED Reset signal 
X1,X2 64,65 X1,X2 CPU clock crystal pin 
AVref | Analog-to-digital converter reference voltage input 


30 AVss Analog-to-digital converter ground pin 


/O 
P50~P57 1~68 A8~A15 CPU address bus O 

O 

O 

| 

| 

| 

| 
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CIRCUIT DESCRIPTION 


¢ Extended I/O : CXD10950Q (IC6) 


Port name | Pin No. Name Function 1/0 Remarks 
PAO 54 CDA DDS serial data O 
PA1 55 CCK DDS clock O 
PA2 56 CLE DDS1 enable O 
PAS 59 ABSL t DDS1 register selection O 
PA4 60 CLE2 DDS2 enable Hee 
PA5 61 CASL DDS2 register selection O 
PA6 62 O 
PA7 63 BCH PLL band signal O 
PBO 64. VBO VCOO select signal O 
PB1 3 VB1 VCO1 select signal O 
PB2 4 VB2 VCO2 select signal O 
PB3 5 VB3 VCOS8 select signal O 
PB4 6 PLE PLL1 enable O 
PB5 v PCK PLL clock O 
PB6 8 PREZ PLL2 enable O 
PB7 s) PDA PLL serial data FO: 
PCO 11 FDA IF parallel converter data O 
PC1 12 FCK IF parallel converter clock O 
REZ IS UEY IF parallel converter 1 enable O 
PC3 14 puE? IF parallel converter 2 enable O 
PC4 VS TOB Tone unit control signal O H" : Tone on 
PC5 16 LIN Linear standby relay control signal O | "H'': Linear on 
IES lw, ABK AF blanking signal O | "H" : Blanking on 
| PC7 18 TX| Transmission band data O | "L" : Trnasmission inhibit band 
PDO 20 ESS Forced transmission command signal O | "H" : Transmission command 
PD1 21 SD VS-2 synthesis data On 
PD2 22 SCK VS-2 clock O 
PD3 23 O 
PD4 24 50HG 5OMHz band final signal | | "L" :50MHz band, 50W 
PD5 27 HFHG HF band final signal | "L" : HE band, 100W 
PD6 28 CSS SEND switch input | "L" : Transmission command 
PD7 29 DBC External DSP connection signal | "L" : External DSP connected 
PEO 49 UL PLL unlock input | "L" : Unlock 
PE1 50 BSY VS-2 busy signal aie BUSY 
PE2 52 MU MIC UP switch input | "L" : Switch on 
PES 53 MD MIC DOWN switch input |_| "L" : Switch’on | Sa 
Do~D7__| 30~39 | DO~D7 Data bus yo| sos So 
A0~A2 46~48 | A0~A2 Address bus | 
CS 45 cs Chip select signal | | 
RD,WR 43,44 RD,WR Read, write signal | 
ODEN 41 ODEN Output disable | 
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CIRCUIT DESCRIPTION 


¢ Extended I/O : CXD10950 (IC7) 


Port name | Pin No. Name Function 1/0 Remarks 
PAO~PA2 | 54~56 | SO~S2 Key matrix select output O | "L': Column 1 selected 
PA3~PA5 | 59~61 | S3~S5 _| Key matrix select output O | "L" : Column 1 selected 
PA6 62 O 
PA7 63 S/ wy. Diode matrix select output (Oy || “kr “Saleen 
PBO 64 KO _ Key matrix input 
PB1~PB6 | 3~8 K1~K6 Key matrix input | 
5 i 
PCO 11 RDA RF parallel converter data O 
Red 12 RCK RF parallel converter clock O 
PREZ 13 RLE1 RF parallel converter 1 enable O | 
PC3 14 RLE2 RF parallel converter 2 enable O | 
PC4 15 RBK RF blanking signal O | "H" : Blanking on 
PCS 16 O 
PC6 17 TSO AT-300 contro! output ime 
C7 18 4 TTO AT-300 control output | O 
PDO 20 PR22 AT-450 motor rotation output O 
PD1 21 PR21 AT-450 motor rotation output O 
PD2 22a | BR 12 AT-450 motor rotation output O 
PD3 23 PR11 AT-450 motor rotation output iO” 
PD4 24 ATA AT-450 AUTO/THRU signal a) O. | EARS 
PD5 27 APRE AT-450 preset control select signal Onl He auto 
PD6 28 SPED AT-450 motor speed output O | "L" : Motor stop 
PD7 29 ATL AT TUNE LED output OF). tim EEDion 
PEO 49 AT AT-450 installation signal | | "L' : AT-450 installed 
PEA 50 | 
PE2 52 TSI AT-300 control input | 
PE3 53 TTI AT-300 control input | 
DO~D7 30~39 | DO~D7 Data bus VO |_ 
46~48 | AO~A2 Address bus | 
45 eS Chip select signal (ia ie 
RD,WR 43,44 RD,WR Read, write signal LN 
ODEN 41 ODEN Output disable | | Connect to RESET 
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CIRCUIT DESCRIPTION 


Option setting 

lf the ENT key is held down and the power switched 
on, options can be set. The menu number is incre- 
mented or decremented with the click encoder. Op- 
tions can be changed with the UP and DOWN keys. 


1) Option setting menu 

No. Option setting menu Setting 
IF filter (8.83-2.4k/1.8k) installation ON/OFF 
IF filter (8.83-500/270) installation ON/OFF 
IF filter (455-500/250) installation ON/OFF 


Initial value 


Extended Function 1 


1) Extended menu mode 
If the LSB/USB key is held down and the power 
switched on, extended function 1 mode is entered. 


2) Menu number selection 
Select a menu number with the click encoder. 
The menu number can be selected endlessly. 


3) Menu data modification 

e UP key 
Increment the menu number for selection. 
ON= 1 
Not endless 


« DOWN key 
Decrement the menu number for selection. 
OFF = 0 
Not endless 


4) Extended menu mode termination 

The entered menu mode is terminated with the CLR 
key. 

The entered menu mode is not terminated with any 
other key. 

It the power is switched off and on again, the en- 
tered menu mode is terminated. 


5) Memory protect erase inhibit 

Disable erasuring by the CLR key. The memory con- 
tents are erased by all resetting and A=B resetting if 
backup fails. 


6) Memory protect write inhibit 
Writing to memory is inhibited. 


7) Extended function 1 menu 
Extended function 1 setting menu 


Setting | Initial value 
ON/OFF 
ON/OFF 
ON/OFF 
ON/OFF ON 
ON/OFF 
ON/OFF ON 
ON/OFF ON 
ON/OFF OFF 
ON/OFF ON 
ON/OFF ON 
ON/OFF ON 
ON/OFF OFF 
ON/OFF OFF 
ON/OFF OFF 
| ON/OFF OFF 
ON/OFF OFF 
ON/OFF OFF 
ON/OFF OFF 
ON/OFF OFF 
ON/OFF OFF 
ON/OFF 


Main encoder operation 
Click encoder last digit rounding 
Operation with numeric keys 
04 | Beep 

05 | Mode Morse 

06 | Warning Morse 

07 | 10-Hz display 

08 | Meter peak hold 

09 | Band memory 

10 | SSB auto mode 

11 | NB2 operation 


12 | Memory channel crossing 
13 | M.IN auto increment 

14 | Standard memory operation with encoder 
15 | Scan hold during program scan 
16 | Linear control relay 

17 | Clone function 

18 | Clone function VFO write 

19 | Mute mode 

20 | Memory protect 1 (erase inhibit) 
Memory protect 2 (write inhibit) 
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CIRCUIT DESCRIPTION 


Extended Function 2 


If the MIN key is held down and the power switched 
on, the extended function 2 menu is selected. 


2) Extended function 2 menu 


Built-in AT tune 


Extended function 2 setting menu 


1) CW pitch 
The pitch can be changed in 9 levels in 50Hz steps. 
The sidetone is not changed when the pitch is 
changed. The frequency is not changed endlessly. 
The pitch can be set to the following frequencies. 
(Initial value: 800Hz) 


400 = 450 => 500 => 550 = 600 = 650 = 700 = 750 = 800Hz 


Setting Initial value 


ON/OFF 


Return to receive mode after AT tune 


ON/OFF ON 


Main encoder rotation change 


One step of click encoder 


One step of BAND UP/DOWN key 
FSK shift width 

Mark during FSK polarity keying 
FSK tone 

CW pitch 

RIT variable range 


5/10kHz 10kHz 


One step of click encoder in the AM BC band 


1/2/5/10kHz 10kHz 
9/10kHz 10kHz 
500/1000kHz 1000kHz 


170/200/425/850Hz 170Hz 
ON/OFF ON 
1275/2125Hz 2125Hz 


400~800 (50Hz step) | 800 
+1 .1kHz/£2.2kHz 


HELLO display when power is switched on 


Adjustment Function 
1) Adjustment mode 

lf the AIP, XIT, and SCAN keys are held down and 
the power switched on, the adjustment mode is en- 
tered. 


2) Menu number selection 
Select the menu number with the click encoder. 
The menu number can be selected endlessly. 


3) CLR key (adjustment menu mode) 

Terminate the adjustment menu mode. 

The adjustment menu mode is terminated only with 
the CLR key. 

The adjustment menu mode is terminated when the 
power is switched off and on again. 


ON/OFF 


For the signal-strength meter setting, when the UP 
key is pressed at point S9 and the full-scale point, a 
meter curve is automatically created according to the 
preset SO point and signal-strength meter voltages at 
three points. 

For the ALC meter setting, a meter curve is auto- 
matically created according to three points: ALC start, 
ALC ZONE MAX, and ALC full scale. 

When adjustment ends, carry out #17 EEPROM 
write, and after the beep, carry out the next operation. 
If the operation is canceled in the middle, or the power 
is switched off, data is not written to the EEPROM. 
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CIRCUIT DESCRIPTION 


4) Adjustment menu 


Adjustment menu Setting Initial value 

CS (Checksum) XXXX - 
Write adjusted frequency into Mch with the UP key = 
Change the transmit/receive frequency (Mch number) Channel number | ch00 
The frequency is not changed if the UP/DN key is not pressed is displayed 
Set RIT zero adjustment VR to zero position, and press the UP key - default 
Set IFS zero adjustment VR to zero position, and press the UP key - default 
IF filter selection 8.83/2.4k, 455/2.4k - None 
IF filter selection 8.83/500, 455/500 - None 
Signal-strength meter table low band default 

UP key when SSG = S9. 

UP key when SSG = S9+60 
Signal-strength meter table middle band default 

UP key when SSG = S9. 

UP key when SSG = S9+60 
Signal-strength meter table high band 

UP key when SSG = S9. 

UP key when SSG = S9+60 
Carrier point LSB adjustment 
10-Hz step. Forced to LSB mode 
Carrier point USB adjustment 
10-Hz step. Forced to USB mode 
ALC meter table 

Press the UP key at ALC start 

Press the UP key at ALC ZONE MAX 

Press the UP key at ALC full scale 
Receive DSP signal (RDC) is forced on ON/OFF 
Transmit DSP signal (TDC) is forced on ON/OFF 
AT10 compulsorily on ON/OFF 
EEPROM write 

Press the UP or DN key. A beep sounds when the write ends 
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SEMICONDUCTOR DATA 


1/O Port Expanding Interface : TC9174F (RF unit IC1, 3) 


¢ Terminal connection diagram 


GND |1| 
OP-1 
oP-2 | 3 | 
OP-3 | 4 | 
OP-4 |5 | 
OP-5 | 6 | 
OP-6 


op-7 [8 | : sTB (6) 


CK Sl 10) OP-10 


ae 


Serial I/O control circuit 


Vop 


GND (1) 


op-1 (2) 


¢ Terminal function 


Pin No.| Symbol Pin name Function / Operation 
GND Power supply pin Supplies 5V + 10%. 
2 OP-1 General-purpose General-purpose output port. 
3 OP-2 output port Nch open drain output for high withstand voltage and high current drive. 
4 OP-3 No. 1~10 Sink current : 10mA MIN 
Withstand voltage : 18V MIN 
| 6 | OPS 
Z OP-6 
8 OP-7 
9 OP-8 
ell ead 
11 OP-10 
12 SO Serial output Data output port of serial I/O port, Pch open drain output. 
13 S| Serial input Data input port of serial I/O port, schmitt input. 
14 CK Clock signal input _| Clock signal input port of serial I/O port, schmitt input. 
15 STB Strobe signal input | Strobe input serial I/O port, schmitt input. 


16 VDD Power supply pin Supplies 5V + 10%. 
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SEMICONDUCTOR DATA 


BCD-Decimal : SN74LS145NS (RF unit IC2) 


¢ Terminal connection diagram 


* Switching time waveform 
(Voltage waveform of transmission delay time) 


———----- 3V 
Ao 1.3V 
Input | OV 
TPLH tPHL 
fa 
| F = i ——VOH 
Same phase | 1.3V | 1.3V , 
output OL 
=te tPHL | tly 
jg | |p| 
Reverse phase | | vOE 
output 1.3V | A 
pee t= OF 


Condition of all input waveform 
Repeat frequency : PRR < 1MHz, tr < 15ns, tf < 6ns 
Duty cycle : 50% 


Function table 


Oo 


Invalidity 


mele) 
ae 


FA a 
=| = 


aim |ae ae 


ia 


ais aes ade 


: 
= |= 


FA 
|= |e eels 


= By (pe Bs 
oS ee ears es ec 


[pees Oe | | |e | fe | ee es Koy) 


Se |e Pa a 


a 


slaalata 
qqe See er 


SS iy lB | 


2 
a5 


; 


Sosa oks ade pede || clea || eal a= 
= 


| 


STE} akey |} Sea alee ae N ades S0 | SEs 


= 


Be) eae So) 2522 


E, 


H : High level, L: Low level 


¢ Block diagram 


OUTPUT 0 
INPUT A 
OUTPUT 1 


OUTPUT 2 


OUTPUT 3 
INPUT B 


OUTPUT 4 


OUTPUT 5 
INPUT C 


OUTPUT 6 


OUTPUT 7 
INPUT D 


OUTPUT 8 
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SEMICONDUCTOR DATA 


Analog Switch : TC4066BF (RF unit 1C4) 


¢ Terminal connection diagram ¢ Circuit diagram 
Vpb 
IN/OUT1 Vpp 
OUT/IN1 CONT1 
OUT/IN2 CONT4 IN/OUT OUT/IN 
IN/OUT2 IN/OUT4 
CONT2 OUT/IN4 
CONT3 19 | OUT/IN3 
Vss | 8 | IN/OUT3 
¢ Truth table supa 


Impedance between 
IN/OUT — OUT/IN 


Address Latch : TC74HC573AF (Digital unit IC4) 


¢ Terminal connection diagram ¢ Logic circuit diagram ¢ Truth table 


Vcc 


Q0 


Qi 


Q2 


X : Don't care 

HZ : High impedance 

Qn : Q-output level before 
LE comes to "'L" 


Q3 
Q4 
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SEMICONDUCTOR DATA 


CPU : uPD78213GJ-5BJ (Digital unit IC1) 


¢ Terminal connection diagram 


AB 

AD7 

AD6 

AD5 

AD4 

AD3 

AD2 

Vss 

Vss 

AD1 

ADO 
ASTB 

NC 
P20/NMI 
P21/INTPO 
P22/INTP1 
P23/INTP2/CI 
P24/INTP3 


¢ Block diagram 


NMI 


INTPO-INTPS = 


RxD 
TxD 
ASCK 


SCK 


SO/SBO 
SI 


INTP3 
TOO 
TO1 


INTPO 


INTP1 
INTP2 
TO2 
TO3 


P00-P03 
P04-P07 
ANO-AN7 
AVREF 


AVss 
INTPS 
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PROGRAMMABLE 
INTERRUPT 
CONTROLLER 


UART 
BAUD RATE 
GENERATOR 


CLOCKED 
SERIAL 
INTERFACE 


TIMER/COUNTER 
(16 BITS) 
TIMER/COUNTER 


CHANNEL-1 
(PS + 8 BITS) 


TIMER/COUNTER 
CHANNEL-2 
(PS + 8 BITS) 


LTT 


TIMER/COUNTER 
CHANNEL-3 
(PS + 8 BITS) 


REAL-TIME 
OUTPUT PORT 


(4 BITS x 2) 


A/D CONVERTER 


J 


= 


fi 


ere 


LLV/L9d 
8LV/Z9d 
6LV/E9d 


74 73 72 71 70 69 68 67 66 65 64 63 62 61 60 59 58 57 


1 
2 
3 
4 
5 
6 
i 
8 
9 


uPD78213GJ-5BJ 


Sey SS 
N- Oo 


— 
— 


19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 


A} AY NESTA ay a} ad [ES FS ee ee SP RP AR) BY} 
NNN OWWOWW SGD eerttrynyryts 
aon Sen Ww 9 OgawrAFfWNS 
Se IS ESE ORN ES 
SSH BAG oR S>ES ES 
=| Si oo ZI 42664 
Uv 7) FO a 
=o o 

> fe) 

an 

i2} 

~ 


TEMPORARY 
REGISTERS 


BOLEAN 
PROCESSOR 


(8) SN8 VLVG 


« MACROSERVICE 
CHANNEL 


° 


POINT 


[pont Lf 
~ He WSF 


POO-P07 P20-P27 P30-P37 P60-P63 P64-P67 P70-P75 


* MICRO ROM 
+ MICRO- 
* SEQUENCER 


© 


RAM (256 BIT) 


WR 


P66/WAIT/AN6 
P67/REFO/AN7 
P07 

NC 

P06 

POS 

P04 

P03 

NC 

P02 

P01 

POO 

P37/TO3 
P36/TO2 
P35/TO1 

NC 

P34/TOO 
P70/ANO 


TOYLNOD sna 


TOYLNOD WALSAS 


A16-A19 (Extended) 
A8-A15 


ADO-AD7 


x1 
X2 
RESET 
EA 


Voo 


Vss 
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SEMICONDUCTOR DATA 


Address Decoder : TC74HC138AF (Digital unit IC5) 


¢ Terminal connection diagram ¢ Logic diagram 


BIN / OCT 


¢ Truth table 
Selected 
Output 


> 
~< 


ime || 2s eS les 


X: Don't care 


¢« System diagram 


DATA 
OUTPUTS 


Goa —4 

ENABLE} Gop _5 

INPUTS 5 
61 
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SEMICONDUCTOR DATA 


Encoder Gate Array : LZ92K371 (Digital unit IC8) 


¢ Terminal connection diagram ¢ Description of terminal 


[Fin No.| VO | Signal name [Pin No. | VO_| Signal name | 


IC: Input terminal (Input CMOS level) 
ICU : Input terminl (Input CMOS level, with pull-up resistor) 
TO : Output terminal (Tristate output buffer) 


« AC response 


AO 
Address CS, 
RD setup time 
CS, RD CS, RD access time 
Address hold time 
CS output hold time 
DO ~ D7 


System Reset :M51951BML (Digital unit IC10) 


) : : ¢ Operation waveform 
° Terminal connection diagram P 


a \ } 
Qa f 
a f f 
z | | 
ae 
o 
3s | 
are) 
a> | I 
| 
} { 
2 | | 
£ | u 
Ee : 
° a 
¢ Block diagram 3 ! 
| \ 
Power supply 
' , ! | t 
Insufficient | 
i output 
| 
OP Aaa =-- =~ td = 200usec 
cy \ 
3 | A : Output supply voltage 
8 | 
fe) 


' 1 
0.67V typ 0.25V typ Power supply voltage 
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SEMICONDUCTOR DATA 


Frequency Divider : u.PD74HC390G (PLL unit IC1, 2) 


¢ Terminal connection diagram 


CLOCK28 QzB Q3B 


Vop CLOCKis RESET QiB 


CLOCK1a RESET Q1a’- CLOCK2A Q2a Q3a Q4a 


¢ Truth table 
OUTPUT 


Binary count 
Pental count 
H : High level 
L : Low level 
Keaton L 


D-FF : SN74S74NS (AT unit IC1) 


¢ Terminal connection diagram 


1CLR Vec 
1D 2CLR 
1CK 2D 
1PR 2CK 
10 2PR 
10 20 
GND 20 


¢ Block diagram 


| Binay ri 


Q2 
= + 
aa + 


CLOCK1 


¢ Timing chart (When connecting Q1 with CLOCK) 


CLOCK 
RESET 


¢ Function table 


Output 


H_: High level T : Rising edge 
L : Low level Qo: State before T 
X_ : No indication ? : Unstable state 
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SEMICONDUCTOR DATA 


PLL : CXD1225M (PLL unit IC5, 6) 
¢ Block diagram 
Vss AMI Vpp FMI Tvl BO AO 


Timing 
controller 


Description 
Board terminal (connection a 0.01uF capacitor between GND). 
Clock input for 20-bit series data input (shifted by rise). 
Latch signal input terminal for shift register input data (latched by rise) and 
up/down clock input terminal (Changes the state at rise). 
Data input terminal and up/down mode select terminal (up mode for ''H'' level, down mode for ''L"' level). 
Reference signal generating oscillator connecting terminal (max. 13MHz, standard 4.0MHz). 


| Phase comparator output terminal (3 states). 

AO __| External control signal output terminal/unlock output terminal (E/E MOS push-pull). 
External control signal output/data check terminal (E/E MOS push-pull). 

RF signal input terminal (300MHz or 350MHz max.). 1/2 prescaler incorporated. 
RF signal input terminal (150MHz or 180MHz max.) 

Power supply (+5V). 

RF signal input terminal (4OMHz or 50MHz max.). 

GND terminal. 


52 


TS-450S/6908 


DESCRIPTION OF COMPONENTS 


RF UNIT (X44-3130-XX) -00 : TS-690S -01 : TS-450S 


Ref. No. Use/Function Operation/Condition/Compatibility 
OT,2 DC switch K1 control when ATT. 
Q3 RF amplifier 21.5MHz~40.5MHz 
Q4 Buffer 21.5MHz~40.5MHz 
Q5 DC switch RX signal line to GND when TX. 
Q6 | DC switch On when 21.5MHz~26.5MHz, off when 26.5MHz~40.5MHz. 
Q7 RF amplifier 40.5MHz~60MHz. (TS-690 only) 
a8 BUffer | 40.5MHz~60MHz. (TS-690 only) 
09,10 RX RF amplifier When AIP off. 
Oh RZ DC switch On when AIP on. 
Q13 DC switch Off when AIP on. 
Q14~17 RX 1st mixer ~ | rx 3 73.05MHz. 
Q18 TX RF amplifier Drive output. 
Q19 TX amplifier 
Q20,21 TX 3rd mixer ___| Conversion transmission frequency 73.05MHz. 
22°23 DC switch Off when ~40.5MHz, on when 40.5MHz~60MHz. 
Q24 VCO amplifier 
Q25 IF amplifier 73.05MHz. 
Q26,27 2nd mixer 73.05MHz — 8.83MHz. 
Q28 IF amplifier 8.83MHz. 
029,30 3rd mixer 8.83MHz > 455kHz. 
Q31 Buffer 8.83MHz for NB. 
Q32~34 Amplifier 8.83MHz for NB. 
Q35 Switching For NB2. 
Q36 Buffer For NB. 
Q37,39,40 Switching For NB1. 
Q38 AGC amplifier For NB. 
O41 Switching For RBK. 
Q42 Switching When NB and RBK. 
043 Switching On when RBC. 
Q45,46 TX 2nd mixer 8.83MHz — 73.05MHz. 
Q48 IF amplifier 8.83MHz ALC, CKY. 
IC1 Interface for I/O port extended RE BPE. 
IC2 BCD — decimal RF BPF selection. 
IC3 Interface for I/O port extended 8.83MHz filter changeover. 
IC4 Analog switch NB changeover. 
IC5 Mixer 455kHz and 8.375MHz. 
D1~4 Lighting surge protection 
D5 Relay surge voltage absorption 
D6 Switching 8.83MHz filter changeover. 
D7~26 Switching BPF changeover. (D16, 26 : TS-690 only) 
Switching AIP changeover. 
D31,32 Reverse current prevention AIP control changeover. 
D33 Voltage regulator ys 
D34,35 Reverse current prevention Bias of TX mixer. 
D36,37 Switching TX/RX changeover of VCO. 
D38 Reverse current prevention For AGC. 
D39 Switching On when Rx. 
D40~44 Switching 8.83MHz filter changeover. 
D45 Switching | On when 7X. 
Switching 8.83MHz filter changeover. 
D50 Switching On when TX. 
D51 Switching On when RX. 
D52 Switching 8.83MHz filter changeover. 
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TS-4505/6908 


DESCRIPTION OF COMPONENTS 
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Use/Function 
NB detection 
Switching 
Switching 


Voltage regulator 
Switching 


Switching 


Switching 


D503~511 


Switching 
Switching 
LED for ON AIR 


LED for AT TUNE 
Reverse current prevention 


FINAL UNIT (X45-3400-XX) : HF 100W 


Ref. No. 


Use/Function 


-00 : TS-690S 


Operation/Condition/Compatibility 


For NB1 and NB2. 

Speed up rise time of RBK. 
8.83MHz filter changeover. 
5.1V. 

On when RX LO2 (64.22MHz) . 
8.83MHz filter changeover. 

On when TX LO2 (64.22MHz). 
On when AIP on. 

On when AIP off. (TS-690 only) 
Active ''H". 

Active ''H". 


-01 : TS-450S 
Operation/Condition/Compatibility 


————————— 


Q1 Pre-drive amplifier _| Wide-band amplification of HF band. 

02,3 Drive amplifier ee Push-pull wide-band amplification of HF band. 
04,5 Final amplifier Push-pull wide-band amplification of HF band. 
Q6 _|_ Supply of bias for drive Temperature compensation of drive. 

Q7 |_ Supply of bias for final Temperature compensation of final. 

Q8 Switching For drive of fan motor when TXB '"'H". 

IC1 AVR | -48V of digital line. 

iC2 | AVR +5V. 

IC3 ~ T AVR +8V of analog line. 

D1 | Temperature compensation Temperature detection of pre-drive. 

D2 Temperature compensation Temperature detection of drive. 


Temperature compensation 
Surge absorption 


Temperature detection of final. 
For relay. (TS-690S only) 


Surge absorption 


For fan motor. 


Protection of reverse connection 


For power supply terminal. 


=a 
Reverse current prevention 


TS-690S only. 


Temperature detection of unit 


FINAL UNIT (X45-3420-00) : 50MHz 10W 


Use/Function 


1/2 : High speed operation of fan motor. 2/2 : Power down. 


TS-690S ONLY 
Operation/Condition/Compatibility 


Drive amplifier of 50MHz band 


Final amplifier of 50MHz band 


FINAL UNIT (X45-3430-00) : 50MHz 50W 


Use/Function 


Operation/Condition/Compatibility 


TS-690S ONLY 


Temperature compensation of final. 
For drive of fan motor when TXB '"'H". 


Surge absorption 


OF,2 __| Final amplifier of 5S0WHz band Push-pull amplifier. 
Q3 Supply of bias for final 

Q4 Switching 

D1 Temperature compensation 


Temperature detection of final. 
For fan motor. 


Temperature detection of unit 


1/2 : High speed operation of fan motor. 


2/2 : Power down. 


TS-4505/6908 


DESCRIPTION OF COMPONENTS 


DIGITAL UNIT (X46-312X-XX) 0-11 : TS-690S (K,P) 0-12 : TS-450S (K,P) 0-21 : TS-690S (X,M) 
0-22 : TS-450S (X,M) 0-23 : TS-450S (M2) 2-71: TS-690S (E) 2-72: TS-450S (E) 2-73 : TS-690S (E2) 2-74 : TS-450S (E2) 


| Ref. No. | Use/Function Operation/Condition/Compatibility 
Signal switching Automatic transmission changeover. 
Signal switching AT-300 control output (TS). 
Q3 Signal switching AT-300 control output (TT). 
Signal switching AT-300 contro! input (TS). 
Signal switching AT-300 control input (TT). 
1 Q6 ~—_—‘|_ Signal switching AT TUNE LED control. 
CPU 8 bit microprocessor. 
ROM 32K byte. 
IC3 RAM 8K byte. 
IC4 Address latch Separate from multiplexer address/data bus output. 
IC5 ; Address decoder Converts the address signal into a chip select signal for each IC. 
1C6,7 I/O port 8 bit x 4, 4 bit x 1, 36 ports. 
IC8 Encoder gate array Pulse count of encoder. 
ICQ EEPROM EEPROM (4096 bit) for memory of mainframe data. 
IC10 System reset Generate reset signal by power supply voltage. 
IC11 Reverse logic OR gate Chip select signal combination for RAM. 
IC12 Buffer Buffer of serial interface (ACC1). 
1IC13,14 Inverter Shape waveform of reset signal. 
IG1 516 Inverter Click encoder shape wave. 
D1,2 Switching Select back up power of RAM. 
D3 Protection diode Protection input port from MIC UP switch. 
D4 Protection diode Protection input port from MIC DOWN switch. 
D5 Diode for discharge For discharge of reset voltage. 
Protection diode A/D converter input port protection. 
M2027 ‘| Switching Destination selection. 


IF UNIT (X48-3090-XX) -00:TS-690S -01 : TS-450S 

Use/Function Operation/Condition/Compatibility 
Muting of reception 
IF amplifier of reception 
Switching RXB except FM mode, changeover of 455kHz IF filter. 
Switching RXB when FM mode, changeover of 455kHz IF filter, 
Muting of reception FM, RBC. 
IF amplifier of reception 
IF buffer of reception AM detection, AFC, squelch. 
Buffer for AM detection 
Switching 14V when transmission. 
Gain down of reception When 28MHz band. 


Gain down of reception When 50MHz band. (TS-690S only) 
Switching During transmission of AM, SSB mode, changeover of 455kHz IF filter. 
Mode B SSBB, CWB. 


Mode B | FMB, FSKB. 


Mode B AMB, FMNB. 
Noise amplifier 
FM detection output low-pass filter De-emphasis. 
Squelch switching 
Switching Power on of 029 when RDC is low (DSP when reception). 
Active low-pass filter Low-pass filter of IF output for DSP-100. 


AF pre-amplifier 
Muting of reception Squelch, RBC, RBK. 
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TS-4505/690S 


DESCRIPTION OF COMPONENTS 
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Use/Function 


Operation/Condition/Compatibility 


8V except FM mode (NFMB). 


Cut S-meter output during transmission. 
Voltage of dB meter. 


Packet squelch. 


ON/OFF of relay for external linear amplifier. 


8V (NTDB) except DSP transmission mode. 


8V (TDB) during DSP transmission mode. 
RLB line to the GND when power on. 
Delay timing of CKY when CW mode. 


Off when transmission inhibit. 


F Muting 


On when TXB. Send transmission signal to mocroprocessor. 
On when CW mode (changeover CW and without CW.) 

On when SS line is "'L". 

On when PKS is "L". 


On when PKS is "L". (VOX line "'L") 


Q32,33 Amplifier for FM S-meter 

034,35 Switching 

Q36 AGC amplifier 

Q37 Muting 

Q38,39 dB amplifier 

Q40 Switching Squelch. 
Q41 Switching 

Q42 Switching 

043 Drive amplifier for modulation 

044,45 Switching 

O46 Switching 

Q47 Muting 

048 Switching 

Q49 Switching ah 
Q50 Switching 

Q51 Switching 

Q52 Switching 

Q53 Switching 

Q54 _|_ Switching 

Q55 Switching 


Switching 


On when VOX is "'L". 
On when key down. 
On when reception. 


Switching 
Switching 


8V when 50MHz band (50B). (TS-690S only) 


Mic amplifier eS ee eee ee 


“FM-N" VR on. 


1C10 


O61 Switching 
Q62,63 Switching On when PROC. 

Q64 Muting Packet, on when reception. 

Q65 Switching 8V when packet (PPD). 

Q66,67 Switching On when transmission power 10W (PD10 = 8V). 

Q68 Switching "MIN" VR on. 

Q69 Switching "BOW" VR on. 

Q70 Switcing "TOW" VR on. 

Q71 Switching | "50M 50W"' VR on. (TS-690S only) 

Q72 Switching Power supply for TU-8. 

Q73 VOX amplifier 

ICi Product detection SSB, CW, FSK detection. 

IC2 Switching Changeover for each mode of receiving audio signal. 

IC3 Serial data — decimal Changeover of CWC, SSBC, FSKC, AMC, FMC, FM-NC, IF filter. 
IC4 FM IF stage, detection 

IC5 RBA power amplifier 

IC6 Meter amplifier S-meter, ALC meter. 

IC7 [Sting Changeover AGC, S-meter. 

IC8 Balanced modulator SSB, AM modulation. 

ICQ Analog switch CW, FM, FSK carrier output. 


Serial data — decimal 


1CT112 
IC13 
IC14 


IC16 
D1 
D2 
D3,4 


Switching 


Analog switch 
Analog switch 


IC15 Mic amplifier with ALC. 


Amplifier 


Switching 
switching 
Switching 


Mic amplifier output when DSP does not used. 
MAO (DSP3 connector) output. 


Transmission power control. 
Changeover 455kHz IF filter (reception side). 


Changeover 455kHz IF filter (transmission side). 


Changeover 455kHz IF filter (12kHz or 6kHZz). 


D5,6 
D7,8 
D9 
D10 
Dt1,12 
D13 
D14 
D15 
D16,17 
D18 
D19 
D20 
D21 
D22 
D23 
D24 
D25 
D26 
D27 
D28 
D29 
D30 
D31 
D32 
D33 


TS-4505/6908 


DESCRIPTION OF COMPONENTS 


Use/Function 


Operation/Condition/Compatibility 


Changeover 455kHz IF filter (reception side, except FM mode). 
Changeover 455kHz IF filter (reception side, FM mode). 


Switching Changeover 455kHz IF filter (2.4kHz). 
Switching __| Changeover 455kHz IF filter (500H7z). 

Switching 

Switching 

Switching Changeover 455kHz IF filter (transmission side). 
Switching 


Changeover 455kHz IF filter (transmission side when transmitting for DSP use). 


Reverse current prevention 


AM detection 


Reverse current prevention 


Reverse current prevention 


FM, RBC. 


CKY: 


CW. 


AVR 
Reverse current prevention 
Rectification 


BV. 


TXB. 


FM noise amplifier output. 


Reverse current prevention 
Reverse current prevention 
Reverse current prevention 


Reverse current prevention 


AM, SSB. 


SSB, CW. 
FSK. 


FM squelch signal. 


Rectification 

Reverse current prevention 
Reverse current prevention 
Reverse current prevention 


Rectification 
Rectification 


Spike absorption 
Reverse current prevention 


SSB squelch, AGC. 
FM. 
Squelch. 


RBC, ABK. 


FM S-meter voltage. 
dB meter voltage. 


Upset carrier balance during AM mode. 


Switching Carrier output. 

Pin diode Carrier level adjust. 
D37 Reverse current prevention SSB. 

D38 Reverse current prevention Carrier VR voltage. 

Reverse current prevention D34, 35 is on when Q43 is off in FSK mode. 
D40 Reverse current prevention D34, 35 is on when O43 is off in CW, SSB mode. 
D41 Reverse current prevention 
D42 AVR BV. 

D43,44 Switching Transmission inhibit when power on. 
D45 Switching 
D46 Reverse current prevention So, VOX, KEY: 
D47 Reverse current prevention TXB. 
Reverse current prevention CW, DELAY. 
Reverse current prevention SS. 
D50 Reverse current prevention CW break-in. 
D51 Reverse current prevention PKS. 
D52,53 Reverse current prevention KEY. 
D54 Reverse current prevention Transmission inhibit when power on (VOX on). 
D55 Reverse current prevention AM,FM. 
D56,57 Reverse current prevention 
D58 Reverse current prevention PROC: 


D59 


D61 
62 
63 
D64,65 
D66,67 


O;O 


Reverse 


Rectification 


current prevention 


Reverse current prevention 
Voltage shift 

Reverse current prevention 
AVR 

Reverse current prevention 
Reverse current prevnetion 


Voltage for ALC. 


External ALC voltage. 


ALC, S-meter voltage. 
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TS-450S/6908 


DESCRIPTION OF COMPONENTS 


Use/Function 


Operation/Condition/Compatibility 


| Reverse current prevention 


28MC. 


Reverse current prevention 


Reverse current prevention 


PLL UNIT (X50-3150-XX) 


-00 : TS-690S 


50MC. (TS-690S only) 


-01 : TS-450S 


Use/Function Operation/Condition/Compatibility 
OSC STD Reference signal fstd 2OMHz. 
Buffer _|_fstb. 
Buffer 20MHz (CAR reference) output. 
O4 Buffer IC1 frequency divider input. 
Q5 Active LPF 10kHz (DSP reference) output. 
Switching VCO1-A changeover. 
| Switching | VCO1-B changeover. 
Switching VCO1-C changeover. 
Q9g Switching | VCO1-D changeover. (TS-690S only) 
Q10 VCO1-A 73.08~83.55MHz. 
Q11 | VCO1-B 83.55~94.55MHz. 
One VCO1-C 94.55~113.05MHz. 
Q13 VCO1-D 113.05~133.05MHz. (TS-690S only) 
Q14 Buffer | vco1. 
Q15 Buffer _| LO1 output 73.08~133.05MHz. 
Q16 Buffer IC4 mixer input 73.08~133.05MHz. 
O17 Buffer PLL IC5 input 6~46MHz. 
Q18 Amplifier PLL IC5 input 6~46MHz. 
Q19~21 Active LPF Comparison 500kHz. 
Q22 Switching "L" when unlock. 
Q23 Amplifier _| LO2 output 64.22MHz. 
Q24~26 Active LPF | Comparison 20kHz (FM _: 5kHz). 
027,29 Switching PLL IF BPF changeover. (TS-690S only). 
Q28 Switching On when IC4 mixer input 67.05~67.55MHz. (TS-690S only) 
Q30 Switching On when !C4 mixer input 87.05~87.55MHz. (TS-690S only) 
Q31 Switching VCO1 BPF frequency band changeover on when VCO1-A. 
\G1,2 y Frequency divider 1/4, 1/5, 1/10, 1/10. 
IC3 Mixer 1 : 87.05~87.55MHz output. 2 :67.05~67.55MHz input. 
5 : 20MHz input. (TS-690S only) 
IC4 Mixer 5 : 73.08~133.05MHz input. 11 :67.05~67.55MHz or 87.05~87.55MHz input. 
e 13 :6~46MHz or 26.5~46MHz output. 
IC5 PEE 2~4 : Frequency division ratio. input. 5 : 5MHz input. 7 : PD output. 
8 : UL output (""H'' when UL). 14 :6~46MHz or 26.5~46MHz input. 
IC6 PEE 2~4 : Frequency division ratio input. 5 : 5MHz input. 7 : PD output. 
8 : UL output ("'H' when UL). 12 :64.22MHz input. 
IC7 AVR +8V (for PLL active LPF, for VCO2 module). 
D1 Vari-cap diode VCO1-A. 
D2 Switching VCO1-A output. 
D3 Vari-cap diode VCO1-B. 
D4 Switching VCO1-B output. 
D5 Vari-cap diode VCO1-C. 
D6 Switching VCO1-C output. 
D7 Vari-cap diode VCO1-D. (TS-690S only) 
(te Switching VCO1-D output. (TS-690S only). 
Foor a Switching UL signal. 
Vari-cap diode VCO1-C. 
Switching On when IC4 mixer input 67.05~67.55MHz. (TS-690S only) 
On when |C4 mixer input 87.05~87.55MHz. (TS-690S only) 


TS-4505/690S 


DESCRIPTION OF COMPONENTS 


CAR UNIT (X50-3160-00) 


Use/Function 


Operation/Condition/Compatibility 


Amplifier 
Buffer 


fstD 2OMHz. 


D/A buffer (DDS1). 


Buffer 


D/A buffer (DDS2). 


Buffer 


Buffer 
Amplifier 
OSC 


Triplication 6OMHz. 


CAR output 455kHz. 
IC4 mixer input 8.375MHz. 


LO3 signal 8.375MHz. 


Buffer 


LO3 output 8.375MHz. 


Buffer 


DLO output 67.05~67.55MHz. 


DDS 
DDS 


DLO 1.325~0.825MHz. 
CAR, FSK modulation 455kHz. 


Buffer 


Inverter fSTD. 


Switching 


FILTER UNIT (X51-3110-XX) 


RTK. 


-00 : TS-690S (K,X,P,E,E2) -01 : TS-450S (K,X,P,E,E2) -21 : TS-690S (M) -22 : TS-450S (M,M2) 


Use/Function 
Relay driver 
Relay driver 
Band data decoder 


Relay driver 

Surge absorption 

Surge absorption 

Surge absorption 

Surge absorption 

Surge absorption 

Surge absorption 

Surge absorption 

Surge absorption 

High frequency rectification 
D10 High frequency rectification 
D11 Lightning surge absorption 
D12 Lightning surge absorption 


D13 Surge absorption 
D14 Surge absorption 


21.5~30.5MHz LPF relay. 


30.5~60MHz LPF relay. (TS-690S only) 


For ANT2 (50MHz band). (TS-690S only). 


Operation/Condition/Compatibility 


25.0~30.5MHz AT coil tap relay. 


0.3~2.5MHz LPF relay. 


2.5~4.0MHz LPF relay. 


4.0~7.5MHz LPF relay. 


7.5~10.5MHz LPF relay. (M,M2 only) 


10.5~14.5MHz LPF relay. 
14.5~21.5MHz LPF relay. 
21.5~30.5MHz LPF relay. 


Reflected wave rectification. 


Forward wave rectification. 
For ANT1 (HF/50MHz band). 


TX/RX changeover relay. 


wed 


ANT1/ANT2 changeover relay. (TS-690S only) 


D15 Voltage stabilization 
D16 Reverse current prevention 
D17,18 Reverse current prevention 


AT UNIT/AT-450 (X53-3370-00) 
OH; 2 ei) Amplifier 
Q3 Switching 
04,5 Switching 


+5V stabilization. 


(Except M,M2) 


Operation/Condition/Compatibility 
Waveform shaping. 


On when APRE 'H". 


Motor speed control pulse. 


Q6 Switching K1 relay changeover. 

IC1 D-FF Phase difference detection 

IC2 Analog switch For control changeover motor 1. 
iC3 Analog switch For control changeover motor 2. 
IC4 Motor drive For motor 1. 

IC5 Motor drive For motor 2. 

IC6 Comparator Amplification difference detection. 
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DESCRIPTION OF COMPONENTS 


Use/Function Operation/Condition/Compatibility 
D1 Detection Current component amplification detection. 
D2 Detection Voltage component amplification detection. 
D3~8 Switching Clipper. 
D9 Switching Spike absorption. 
D101~106 Switching Spike absorption. 


VCO2 (X58-3390-03) 
| RefNo. | __—Use/Function | Operation/Condition/Compatibility 
fore 


VCOO (PLLO) 64.22MHz 
VCOO buffer 
VCOO frequency viable 


SIDE TONE (X59-1060-00) 
Use/Function Operation/Condition/Compatibility 
"| SIDE TONE oscillation 800Hz. 

Switching Turned ON when KEY DOWN. 

Prevention of reverse current 
Temperature compensation 


VOX (X59-1080-00) 
Ref. No. Use/Function Operation/Condition/Compatibility 
IC1 (1/2) Comparison of VOX level 
IC1 (2/2) Comparison of ANTI VOX level 
NOR circuit (RS flip-flop) 
Switching transistor Q1 is ON when |IC2/11pin is "H" 
Prevention of reverse current 


FM MIC AMP (X59-3000-03) 


| RefNo. | ——Use/Function Operetion/Condition/Compatibility 
IC1 (1/2) Low-pass filter 1,2 : Output 


IC1 (2/2) Limitting amplifier 6: Input 7 : Output 
Q1 SUB TONE 


NOTCH (X59-3030-00) 
Use/Function Operation/Cndition/Compatibility 


Active BPF 


NOTCH gain compensation amplifier 


NB2 (X59-3350-00) 


Ref. No. Use/Function Operation/Condition/Compatibility 
IC1 | One-shot multi vibrator Synchronized to pulse, with width of 1/4,4/4 : 5mS and 2/4,3/4 : 40mS. 
Q1 Switching transistor Turned ON when pulse is 15mS. 
Q2 Switching transistor Turned OFF when pulse is 40mS. 


TS-450S/690S 


DESCRIPTION OF COMPONENTS 


TRX (X59-3680-01) 
Ref. No. Use/Function Operation/Condition/Compatibility 
O15] Switching Receive voltage supply. 
Q152 Switching Transmitter voltage supply. 
O153 Switching Transmitter. 


Q154,155 Switching Receive. 


SELECT (X59-3920-00) 
Use/Function Operation/Condition/Compatibility 
Analog switch Changeover of notch, flat signal, changeover AF signal for DSP. 


BK-IN (X59-3930-00) 


Use/Function Operation/Condition/Compatibility 
Switching Time constant changeover when CW. 
Inverter 
NAND RBC. 
NAND CKY: | 
Discharge Discharge of C1. | 
Discharge ara Discharge of C3. 
Reverse current prevention 


METER (X59-3940-00) 
Use/Function Operation/Condition/Compatibility 


| Amplifier For VSF, VSR. 
Reverse current prevention 
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TS-4508/6905 


* New Parts 


Parts without Parts No. are not supplied. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Teile ohne Parts No. werden nicht geliefert. TS-450S/690S 


Ref. No. Address |New Parts No. Description 
Parts 
BERBS < iB a 5 m BSR 1% 


TS-450S/690S 


A01—2026-02 METALLIC CABINET(TOP) 

A01-2029-02 METALLIC CABINET(BOTTOM) 

A40-0630-13 BOTTOM PLATE 

A62-0102-03 PANEL 4508 
A62-0109-03 PANEL 6905 


A62-0099-02 PANEL ASSY 4508S 
A62-0106-02 PANEL ASSY 6905 
A82-0004-04 REAR PANEL 450/AT 


BIlOSI 167513 FRONT GLASS 

B11-0466-04 FILTER 

B38-0361-05 LCD ASSY 

B42-1729-04 LABEL(WITH AT) 450/AT 
B42-3343-04 LABEL(S/NO) 


B42-3464-04 LABEL( REAR) 
B42-3465-04 LABEL 
B44-2163-04 LABEL(UPC CORD) 
B46-0410-30 WARRANTY CARD 
B46-0419-00 WARRANTY CARD 


B46-0422-00 WARRANTY CARD 

B62-0095-00 INSTRUCTION MANUAL 

B62-0096-00 INSTRUCTION MANUAL 

B62-0096-00 INSTRUCTION MANUAL 

B62-0097-00 INSTRUCTION MANUAL 

B72-0352-04 MODEL NAME PLATE (6908S) 

B62-0099-00 INSTRUCTION MANUAL (COMMAND ) 
B72-0176-04 MODEL NAME PLATE (450S/AT) XPEE2MM2 
B72-0182-04 MODEL NAME PLATE (690S) XPEE2M 
B72-0353-04 MODEL NAME PLATE (450S/AT) K 
E04-0167-05 RF COAXIAL CABLE RECEPTACLE 
E07-0751-05 7P DIN PLUG ASSY CACSY) 

E07-1351-05 13P ROUND PLUG ASSYCACSY) 

E23-0677-04 GND TERMINAL 

B30'=3035-05 DC CABLE 


KH MM KM HM KW HK 


Bol=2194705 CONNECTING WIRECCAL) 
E31+3301>05 CONNECTING WIRE 
E31-6066-05 FLAT CABLE 

E37 -0254-05 FLAT CABLE 
E33-1991-35 FINISHED WIRE SET 


Bs eCl i ae05 FLAT CABLE (PLL-GIG) 
E37-0194-05 FLAT CABLE (RF/SW-DIG) 
E37-0195-05 FLAT CABLE (DIS-DIG,RF-DIG) 
B37-0196-05 CONNECTING WIRE (PLL-RF/LO1) 
Bo =019 705 CONNECTING WIRE (PLL-RF/LO2) 


E37-0198-05 CONNECTING WIRE (CAR-PLL/20M) 
B37=0199-15 CONNECTING WIRE (PLL/8-CAR/5) 
E37-0200-05 CONNECTING WIRE (SOM 10W/690S) 
E37-0208-05 FLAT CABLE CRE =-iF) 
E37-=0225-05 CONNECTING WIRE (CAR-PLL/DLO) 


537-0227-05 CONNECTING WIRE (RF-FILTER) 


F06-4029-05 FUSE (4A ACSY) 
F09-0429-05 FAN CHF ) 
F10-1490-03 SHIELDING PLATE (FILTER) 
F10-1492-03 SHIELDING PLATE (FILTER) 
F10-1491-02 SHIELDING PLATE (FINAL) 
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TS-4505/690S 


« New Parts 


Parts without Parts No. are not supplied 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. ' 
Teile ohne Parts No. werden nicht geliefert. TS-450S/690S 


Parts No. Description Desti- |Re- 
nation |marks 


8 2 # Ss Bs HR fe) 8 | 


F10-1493-02 SHIELDING PLATE (FINAL) 
F10-1494-03 SHIELDING PLATE (PLL) 

PLO sk495 205 SHIELDING PLATE (CAR) 
PI0+1496-03 SHIELDING PLATE (10W 50M) 
PI0=2012503 SHIELDING PLATE (FAN) 


F20515071-=04 INSULATING BOARD(FILTER) 
P5100 11-05 FUSE(6X30MM) (25A) 
P91 s001h405 FUSE (6X30MM) (25A ACSY) 


G02-=0505'=05 SPRING 

G10-0656-04 NON-WOVEN FABRIC(SP) 
G11-0609-04 CUSHION 

G13'50831-04 CUSHION CTUsS8) 
G13-0855-04 CUSHION 


GISShS21-04 CUSHION (KNOB) 
GlS=1322-04 CUSHION (KNOB) 
GI3=1323=14 CUSHION CSP) 


hI Oe2727502 POLYSTYRENE FOAMED FIXTURE(F) 
HiOe 2726-02 POLYSTYRENE FOAMED FIXTURE(R) 
H12=1315-04 PACKING FIXTURE 

H13-0860-04 PROTECTION BOARD 

H20-1440-03 PROTECTION COVER 


H25-0079-04 PROTECTION BAG KPMM2X 
H25 002-04 PROTECTION BAG (DC CABLE) 

H25-0029-04 PROTECTION BAG 

HS 2=0121=04 ITEM CARTON BOX (450SAT) KXPMM2 
HS2—50125-04 ITEM CARTON BOX (4505S _ ) KXPMM2 


H52-0129-04 ITEM CARTON BOX (690S_ ) KXPM 
H52-0209-04 ITEM CARTON BOX (450SAT) E,E2 
H52-0210-04 ITEM CARTON BOX (450S_ ) E,E2 
HS52-0211-04 ITEM CARTON BOX (690S_ ) E,E2 
H62-0107-04 @UTER PACKING CASE(450SAT) KXPMM2 


H62-0108-04 OUTER PACKING CASE(450S_ ) KXPMM2 
H62-0109-04 @UTER PACKING CASE(6905S_ ) KXPM 
H62-0181-04 @UTER PACKING CASE(450SAT) E,E2 
H62-0182-04 @UTER PACKING CASE(4505_ E,E2 
H62-0183-04 OUTER PACKING CASE(6905_ ) E,E2 


J0250323=05 FOOT CR) 
J02-0440-04 FOOT (SUB) 
J02-0441-05 FOOT (SMALL) 
J02-0442-04 FOOT Ge) 
J13-0414-05 FUSE HOLDER 


J21-4208-04 MOUNTING HARDWARE (SUB -FOOT ) 
JFL OLA 04 COLLAR (MIC) 
J61=-0307-05 WIRE BAND 


K01-0416-05 HANDLE 

K21-0791-02 KNOB (MAIN) 
K23-0712-04 KNOB (VOX, ACSY) 
K29-3173-04 KNOBC BUTTON) 

K29-4505-04 KNOB( BUTTON) (M. IN) 


K29-4506-04 KNOB( BUTTON) (M. VFO) 
K29-4507-04 KNOB (BUTTON) (SCAN) 
K29-45086-04 KNOBC BUTTON) (DOWN) 
K29-4509-04 KNOB( BUTTON) CUP) 
K29-4515-04 KNOB CINSIDE) 


TS-450S : K,X,P,E,E2,M,M2 
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TS-4505/690S 


* New Parts 


Parts without Parts No. are not supplied. 
mentionnes dans le Parts No. ne sont pas fournis 
No. werden nicht geliefert. 


Les articles non 


Teile ohne Parts 


Address |New 
Parts 


fi | #F 


Parts No. 


PARTS LIST 


Description 


— 
on 
~J 


3A 
2G 
2G 
2G 
2G 


2G 
2G 
2G 
2G 
2G 


2G 
2G 
2G 
2G 
2G 


2G 


K29-4516-04 
K29-4611-03 
K29-4612-03 
K29-4613-03 
K29-4614-03 


K29-4615-03 
K29-4616-03 
K29-4617-03 
K29-4618-03 
K29-4619-03 


K29-4620-03 
K29-4621-03 
K29-4622-03 
K29-4626-03 
K29-4630-03 


K29:74633-03 
K29-4634-03 
K29-4635-03 
K29-4636-04 
K29-4682-14 


K29-4688-04 
K29-4689-03 
K29-4690-03 
K29-4691-03 
K29-4692-03 


K29-4693-03 
K29-4694-03 
K29-4695-03 
K29-4696-03 
K29-4697-14 


K29-4714-08 


KNOB 

KNOBC BUTTON) 
KNOB( BUTTON) 
KNOBC BUTTON) 
KNOB( BUTTON) 


KNOBC BUTTON) 
KNOB (BUTTON) 
KNOB( BUTTON) 
KNOBC BUTTON) 
KNOBC BUTTON) 


KNOBC BUTTON) 
KNOBC BUTTON) 
KNOB( BUTTON) 
KNOBC BUTTON) 
KNOBC BUTTON) 


KNOBC BUTTON) 
KNOB (BUTTON) 
KNOBC BUTTON) 
KNOB 
KNOB 


KNOB 

KNOBC BUTTON) 
KNOB (BUTTON) 
KNOB( BUTTON) 
KNOB (BUTTON) 


KNOB C BUTTON) 
KNOB (BUTTON) 
KNOB( BUTTON) 
KNOB( BUTTON) 
KNOB 


KNOB RING 


Z/ER 


(OUTSIDE) 
G1) 
G2) 
(3) 
(4) 


(5) 
(6) 
C?) 
(8) 
(9) 


(0) 
(CLR) 
(ENT) 
(VOICE) 
(F.LOCK) 


(LSB/USB) 
(CW/FSK) 
(FM/AM) 
(POWER) 
(MIC ETC.) 


(SEND/REC) 
CTP / SET) 
(M/V) 
CRIT) 
CATT) 


(A/B) 
(SPLIT) 
(A=B) 
(1MHZ) 
(M.CH) 


(MAIN) 


TS-450S/690S 


NO9-0623-05 SCREW (SOM MODULE) 


—_— 
CSS DOV < N UHrmag moav,Y 


oO 


NO9=2051-=05 
N15-1040-46 
N19-0637-04 
N32-2604-46 


N32-2606-46 
N32-3005-46 
N32-3016-46 
N33-3006-41 
N35-3004-46 


N35-3018-46 
N35-4010-46 
N87-2606-46 
N87-3006-46 
N87-3008-46 


N88-3006-46 
N89-3006-45 
N90-3008-46 


S40-2460-05 
S50-1406-05 


107-0252-15 
T92=0552-15 


SCREW 
FLAT WASHER 
FLAT WASHER 


(DIG) 
(GND) 


(PANEL) 
FLAT HEAD MACHINE SCREW 


FLAT HEAD MACHINE SCREW 

FLAT HEAD MACHINE SCREW(SUB-PA 
FLAT HEAD MACHINE SCREW(POW.SW 
OVAL HEAD MACHINE SCREW(CABINE 


BINDING HEAD 


BINDING HEAD 
BINDING HEAD 
BRAZIER HEAD 
BRAZIER HEAD 
BRAZIER HEAD 


MACHINE 


MACHINE 
MACHINE 
TAPTITE 
TAPTITE 
TAPTITE 


SCREW (FAN 


SCREW(FAN 
SCREW(GND 
SCREW 
SCREW 
SCREW 


FLAT HEAD TAPTITE SCREWCAT UNI 
BINDING HEAD TAPTITE SCREWC(FIL 
TP HEAD MACHINE SCREW(PANEL) 


PUSH SWITCH 
TACT SWITCH 


SPEAKER 
MICROPHONE 


(POWER) 
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TS-450S/690S 
SWITCH UNIT (X41-3170-00) 
RF UNIT (X44-3130-XX) 


* New Parts 


Parts without Parts No. are not supplied. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Teile ohne Parts No. werden nicht geliefert. 


Description 


Bom B/S Rm 


nation |marks 


LC7582 IC(LCD DRIVER) (LCD ASSY) 


WO2-0855-05 


X41-3170-00 
X44-3130-00 
X44-3130-01 
X45-3400-00 
X45-3400-01 


ENCODER 


SWITCH UNIT 
RF UNIT 

RF UNIT 
FINAL UNIT 
FINAL UNIT 


X45-3420-00 
X45-3430-00 
X46-3120-11 
KAG=I 1 Z0= 12 
X46-3120-21 


FINAL UNIT/50M 10W 

FINAL UNIT/50M 25,50W 
DIGITAL UNIT (6905S) 
DIGITAL UNIT (4505) 
DIGITAL UNIT (6905S) 


X46-3120-22 
X46-3120-23 
A469 022 = 71 
X46-3122-72 
XA6-=35122-75 


DIGITAL UNIT 
DIGITAL UNIT 
DIGITAL UNIT 
DIGITAL UNIT 
DIGITAL UNIT 


(4505) 
(4505) 
(6905S) 
(4505S) 
(6905S) 


X46-3122-74 DIGITAL UNIT (4505) 


X48-3090-00 
X48-3090-01 
X50-3150-00 
X80-3150-01 


X50-3160-00 
X51=311.0'=00 
KO l=S 110 +01 
XO 1-302) 
KO ies LO=22 


X53-3370-00 


TES UN DD 
IF UNIT 
PLL UNIT 
PLL UNIT 


CAR UNIT 

FILTER UNIT 
FILTER UNIT 
FILTER UNIT 
FILTER UNIT. 


AT UNIT 


(6905) 
(4505S) 
(6905S) 
(4505) 


C450SAT) 


KXPEE2 
KXPEE2 
M 

MM2 


SWITCH UNIT (X41-3170-00) 


E40-3300-05 PIN ASSY CSP) 
E40-3303-05 PIN ASSY (6P) 
E40-3306-05 PIN ASSY (9P) 
E40-3305-05 PIN ASSY (8P) 
E40-3300-05 PIN ASSY C3P) 


E40-3299-05 PIN ASSY C2ZP) 
E11-0437-05 PHONE JACK (PHONE > 


RD14CB2E101J3 RD 100 J 1/4W 
R24-1402-05 POTENTIOMETER (NOTCH/SQ) 
R19-3433-05 POTENTIOMETER (AF/RF) 
RO5-3462-05 POTENTIOMETER (MIC) 
RO5-2404-05 POTENTIOMETER (PWR) 


RO5-3463-05 
ROS-6403-05 
R19-3434-05 


POTENTIOMETER (CAR) 
POTENTIOMETER (DELAY) 
POTENTIOMETER (RIT/XIT,IF SET 


WO2-1687-05 ENCODER (SUB) 
RF UNIT (X44-3130-XX) -00:TS-690S -01 : TS-450S 


CK73FB1E103K 

CC73FCH1H470J 
CC73FCH1H150J 
CC73FCH1H820J 
CC73FCH1HS60J 
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TS-4505/690S 


66 


> New Parts 


Parts without Parts No. are not supplied. 
Les articles non mentionnes dans le Parts No. ne sont pas fournis 
Teile ohne Parts No. werden nicht geliefert. 


Address |New 
Parts' 


Parts No. 


CC73FCH1H330J 
CK73FF1E104Z 
CK73FF1C1052Z 
CK73FF1E104Z 
CK73FB1E103K 


CK73FB1EB223K 
CK73FB1E103K 
CK73FF1C1052 
CK73FF1E104Z 
CK73FB1H222K 


CK73FB1H682K 
CK73FB1H222K 
CK73FF1C105Z 
CK73FF1E104Z 
CK73FB1H472K 


CK73FF1E104Z 
CK73FB1H102K 
CC73FSL1H821J 
CK73FB1H472K 
CK73FF1E104Z 


CK73FB1H102K 
CK73FB1E103K 
CK73FF1E104Z 
CK73FB1H222K 
CK73FF1E104Z 


CK73FB1H102K 
CC73FSL1H471J3 
CK73FB1H222K 
CK73FF1E104Z 
CK73FB1H102K 


CK73FF1E104Z 
CK73FB1H102K 
CC73FSL1H331J 
CK73FB1H102K 
CK73FF1E104Z 


CK73FB1H102K 
CK73FF1E104Z 
CK73FB1H102K 
CC73FSL1H1213 
CK73FB1H102K 


|CK73FF1E1042Z 


CK73FB1H102K 
CC73FSL1H821J 
CK73FF1E104Z 
CK73FB1H102K 


CC73FCH1H820J 
CC73FSL1H821J 
CK73FF1E104Z 
CK73FB1H102K 
CC73FSLIH3917 


CK73FF1E104Z 
CK73FB1H102K 
CC73FCH1H820J 
CC73FSL1H271J 
CK73FF1E104Z 


L:Scandinavia K:USA P:Canada 
Y:PX(Far East, Hawaii) T:England E:Europe 


Y: AAF ES(Europe) X:Australia 


M:Other Areas 


DANIAN aQa9N0N0N0 IO9dN9dN090NN QN9N9N9N0 lolol erer®) ole erere) eel eler®) Qa9dNaNN0 aOarInan QNIAANDND NN9dN9a0ND 


BB 


PARTS LIST 


RF UNIT (X44-3130-XX) 


Description 


£/ER 


S3PF 
- LUP 
. OUF 
e LUE: 
-OTUEF 


- O22UF 

SO1UE 

. OUF 

. 1UF 
2200PF 


6800PF 
2200PF 
1.0UF 
0. 1UF 
4700PF 


O0.1UF 
1000PF 
820PF 
4700PF 
0. 1UF 


1000PF 
0.01UF 
0.1UF 
2200PF 
OS1LUF 


1000PF 
47PF 
2200PF 
0. 1UP 
1000PF 


0.1UF 
1000PF 
SSORE 
1000PF 
0.1UF 


1000PF 
0. 1UF 
1000PF 
12 0RE 
1000PF 


0. 1UF 
1000PF 
820PF 
0.1UF 
1000PF 


82PF 

820PF 
0. TUF 
1000PF 
S590RF 


0.1UF 
1000PF 
82PF 
21OPF 
0.1UF 


NaGGUAN UANGG ANGAN RaGANA NAGAN ANAGRA NANAA NAGAN ANNAA ANNAA ANNNG 
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A indicates safety critical components. 


TS-4505/6905 


Goa PARTS LIST 


Parts without Parts No. are not supplied 
Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Teile ohne Parts No. werden nicht geliefert. RF UNIT (X44-3130-XX) 


Address |New Parts No. Description 
Parts 


fi | F at m 6 Sm 


1000PF 
220PF 
0. 1UF 
68PF 
OR LUE. 


CK73FB1H102K 
CC73FSCIR2210 
CK73FF1E1042 
CC73FCH1H680JI 
CK73FF1E104Z 


1000PF 
S5RP 
22PF 
2200PF 
OSIUE 


CK73FB1H102K 
CC73FCH1H330J 
CC73FCH1H220J 
CK73FB1H222K 
CK73FF1E104Z 


CK73FB1H102K 
CK73FF1E104Z 
CC73FSL1H151J 
CK73FF1E104Z 
CK73FB1H102K 


1000PF 
OS LUP 
150PF 
O2LUF 
1000PF 


210F 
0.1UF 
1000PF 
E2PF 
1000PF 


CC73FCH1H270J5 
CK73FF1E104Z 
CK73FB1H102K 
CC73FCH1H120J 
CK73FB1H102K 


OU UE 
20 E 
1800PF 
4700PF 
1000PF 


CK73FF1E104Z 
CC73FCH1H270J 
CK73FB1H182K 
CK73FB1H472K 
CK73FB1H102K 


OFNUE: 
82PF 
. [UF 
-O1UF 
«LUE 


CK73FF1E104Z 
CC73FCH1H820J 
CK73FF1E104Z 
CK73FB1E103K 
CK73FF1E104Z 


CK73FB1E103K 
CK73FF1E104Z 
CK73FF1C105Z 
CK73FF1E104Z 
CK73FF1C105Z 


-O1UF 
a KUP 
. OUF 
~1UF 
. OUF 


CK73FF1E104Z 

CC73FCH1H101J 
CC73FCH1H150J 
CC73FCH1H820J 
CC73FCH1H470J 


CC73FCH1H330J 
CK73FF1E104Z 
CC73FCH1H180J 
CK73FB1H103K 
CC73FCH1HO20C 


CC73FCH1HO10C 
CK73FF1E104Z 
CC73FSL1H471J 
CEO4EW1C220M 
CK73FF1E104Z 


CK73FF1E104Z 
CK73FB1E103K 
CC73FCH1HO10C 
CC73FCH1IHORSC 
CC73FCH1HO60D 


C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
R 
C 
C 
C 
C 
C 
C 
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TS-4505/6908 


x* New Parts 


Parts without Parts No. are not supplied 
Les articles non mentionnes dans le Parts No. ne sont pas fournis 


Teile ohne Parts No. werden nicht geliefert. 


C165, 166 


C167 
Cl66-173 
C174 
Cidd 
C176 


Clq] 
C178 
C179 
CV8O0 164 
C182-191 


C192-195 
C196 
C197 
C198 
C199-201 


C202 
C203 
C204 


}C205 


C206 


C207 
C208 
C209 
C210 
C211 


C2125213 
€214,215 
C216 

C217,218 
Lge 221 


C222 
C223 
C224,225 
C226 
C2ah-251 


CC73FCH1HOSOD 
CC73FCH1HORSC 
CC73FCH1HO20C 
CK73FF1E104Z 
CK73FB1H102K 


CEO4EW1E4R7M 
CK73FB1H102K 
CK73FF1E104Z 
CC73FCH1HORSC 
CK73FF1E104Z 


CK73FB1H102K 
CEO4EW1E470M 
CK73FB1H102K 
CK73FB1H472K 
CK73FB1H102K 


CK73FB1H472K 
CK73FF1E104Z 
CK73FB1H102K 
CK73FF1E104Z 
CK73FB1E103K 


CK73FB1H102K 
CK73FB1E103K 
CK73FB1E223K 
CK73FB1H102K 
CK73FB1E103K 


CK73FB1H102K 
CRYSEBTE1O3K 
CC73FCH1H150J 
CK73FB1E103K 
CK73FB1E103K 


CK73FB1H102K 
CK73FF1E104Z 
CEO4EW1C100M 
CK73FB1E103K 
CK73FB1H102K 


CEO4EW1A101M 
CK73FF1E104Z 
CC73FCH1H100D 
CK73FB1E103K 
CK73FF1E104Z 


CC73FCH1H220J 
CK73FB1E103K 
CC73FCH1H220J 
CK73FB1E103K 
CEO4EW1HO10M 


CK73FB1E103K 
CK73FF1E104Z 
CK73FF1E104Z 
CK73FF1E104Z 
CK73FB1E103K 


CC7SESIAIHS3 bd 
CK73FF1E104Z 
CK73FB1H102K 
CEO4EW1HO10M 
CK73FB1E103K 


CHIP 
CHIP 
CHIP 
ELECTRO 
CHIP 
CHIP 
CHIP 
CHIP 
CHIP 


CHIP 
CHIP 
CHIP 
ELECTRO 
CHIP C 


aaqgn ole erele) DBOooO0N QiGIi@ a 


- 0.01UF 


PARTS LIST 


RF UNIT (X44-3130-XX) 


Description 


Z/SR 


S. OPP 
0.5PF 
ZoOPF 
0.1UF 
1000PF 


4. 7UF 
1000PF 
0. 1UF 
OnoPE 
Ge UF 


1000PF 
47UF 

1000PF 
4700PF 
1000PF 


4700PF 
0. TUF 
1000PF 
0. 1UF 
0.O01UF 


1000PF 


0.022UF 
1000PF 
0.01UF 


1000PF 
0.01UF 
15PF 

0.01UF 
0.01UF 


1000PF 
0.1UF 
10UF 
0.01UF 
1000PF 


AAPNA AAGAR ARAARAXR ANANA AAANA NOONAN ANOYDQA0 


100UF 
OS 1LUF 
10PF 

0.O01UF 
0.1UF 


Ppa 3 
0.01UF 
22PF 
01. O1UF 
PSOUE 


=) 
= 
< 


-O1UF 
oLUR 
. 1UF 
. LUF 
-O1UF 


330PF 
0.1UF 
1000PF 
1.0UF 
0.01UF 


ANANG ANNNA AIAaKY NAONY 
oO 
= 
< 
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TS-4508/6905 


Rise pers PARTS LIST 


Parts without Parts No. are not supplied 
Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Teile ohne Parts No. werden nicht geliefert. RF UNIT (X44-3130-XX) 


Description 


£/SE % 


CK73FB1H102K CHIP C 1000PF 
CK73FB1E103K CHIP C 0.01UF 
CEO4EW1H2R2M ELECTRO 2. 2UF 

CK73FB1H102K CHIP 1000PF 
CK73FB1E103K CHIP 0.01UF 


CK73FB1E103K CHIP 
CK73FF1E104Z CHIP 
CC73FCH1H150J CHIP 
CK73FB1E103K CHIP 
CC73FCH1H150J CHIP 


0.01UF 
ODLUE 
15PF 
0.01UF 
15PF 


CK73FB1E103K CHIP 
CC73FCH1H100D CHIP 
CK73FB1E103K CHIP 
CC73FCH1HOSOC CHIP 
C253,254 CK73FB1E473K CHIP 


0.01UF 
10PF 
0.01UF 
SPP 
0.047UF 


C255 CK73FB1E103K CHIP 
C256 CK73FF1E104Z CHIP 
C257, 258 CK73FB1H102K CHIP 
C259 CK73FB1E103K CHIP 
C260 CEO4EW1C100M ELECT 


0.01UF 
0. 1UF 
1000PF 
0.01UF 
AY 10UF 


RPAANA AdIAVA UAUNA AARONAXA 


oO 
= 
es 


C261 CK73FB1E473K CHIP 
C262 CK73FF1E104Z CHIP 
C263 CC73FCH1HO30C CHIP 
CK73FB1E473K CHIP 
CK73FB1E103K CHIP 


0.047UF 
O.1UF 
OPE 
0.047UF 
O.01UF 


CC73FSL1H471J CHIP 
CC73FCH1H100D CHIP 
CK73FB1E103K CHIP 
CK73FB1H102K CHIP 
CC73FCH1H101J CHIP 


47PF 
10PF 
0.01UF 
0.001UF 
100PF 


CK73FF1E104Z CHIP 
CK73FB1H102K CHIP 
C05-0356-05 TRIM 


0.1UF 
1000PF 
20PF 


exer) QaN9N9N0D ole eek®) DBOaoaoo oer ele ne) QOdIANND ox @) 
AN QAnAoUN ARONA 


> 
uU 


J32-0761-04 STUD 

E23-0623-04 TERMINAL (GND) 
E40-5348-05 PIN CONNECTOR (15P) 
E40-5467-05 PIN CONNECTOR (10P) 
E40-3239-05 PIN CONNECTOR (4P) 


E40-3238-05 PIN CONNECTOR (3P) 
E40=3237-05 PIN CONNECTOR (2P) 
E40-3239-05 PIN CONNECTOR (4P) 
E40-3237-05 PIN CONNECTOR (2P) 
E04-0154-05 RF COAXIAL CABLE RECEPTACLE 


E40-5059-05 PIN CONNECTOR (SP) 
E40-5427-05 PIN CONNECTOR (20P) 
E40-3241-05 PIN CONNECTOR (6P) 
E06-0858-15 CYLINDRICAL RECEPTACLE(8P) 
E40-3246-05 PH CONNECTOR (73.05MHZ) 


E23-0512-05 TERMINAL (CAL) 
R92-0150-05 JAMPER R O OHM 
E37-0253-05 FINISHED WIRE SET 
E37-0254-05 FINISHED WIRE SET 


N30-3010-46 PAN HEAD MACHINE SCREW 
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TS-4505/6908 


* New Parts 


Parts without Parts No. are not supplied. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis 
Teile ohne Parts No. werden nicht geliefert. RF UNIT (X44-3130-XX) 


Address |New Parts No. Description 
Parts 


fi ia | F mB om BYR 


L72-0351-05 CERAMIC FILTER (8.83MHZ) 
L40-1011-15 SMALL FIXED INDUCTOR(100UH) 
L34-1163-05 COIL (9T) 
L34-1162-05 COIL (6T) 
L40-1021-15 SMALL FIXED INDUCTOR(1UH) 


L40-1501-15 SMALL FIXED INDUCTOR(15UH) 
L40-1021-15 SMALL FIXED INDUCTOR(1UH) 
L40-5691-15 SMALL FIXED INDUCTOR(5. 6UH) 
L40-1021-15 SMALL FIXED INDUCTOR(1UH) 
L40-1592-15 SMALL FIXED INDUCTOR(1.5UH) 


L40-8291-15 SMALL FIXED INDUCTOR(8.2UH) 
L40-1592-15 SMALL FIXED INDUCTOR(1.5UH) 
L40-1021-15 SMALL FIXED INDUCTOR(1UH) 
L40-4791-15 SMALL FIXED INDUCTOR(4.7UH) 
L40-4701-15 SMALL FIXED INDUCTOR(47UH) 


LA0=1292-15 SMALL FIXED INDUCTOR(1.2UH) 
L40-5691-15 SMALL FIXED INDUCTOR(5S.6UH) 
L40-1292-15 SMALL FIXED INDUCTOR(1.2UH) 
L40-1092-15 SMALL FIXED INDUCTOR(1UH) 

P40s2792-15 SMALL FIXED INDUCTOR(2.7UH) 


L40-1092-15 SMALL FIXED INDUCTOR(1UH) 
L40-33862-15 SMALL FIXED INDUCTOR(0.33UH) 
L40-2792-15 SMALL FIXED INDUCTOR(2.7UH) 
L40-3382-15 SMALL FIXED INDUCTOR(0.33UH) 
L40-2282-15 SMALL FIXED INDUCTOR(0.22UH) 


E40-2292-15 SMALL FIXED INDUCTOR(2.2UH) 
L40-2282-15 SMALL FIXED INDUCTOR(0.22UH) 
L40-1092-15 SMALL FIXED INDUCTOR(1UH) 
L40-2282-15 SMALL FIXED INDUCTOR(0.22UH) 
L34-11638-05 COIL (9T) 


L40-4782-15 SMALL FIXED INDUCTOR(0.47UH) 
L34-1163-05 COIL COT) 
L34-4007-05 COIL 

L40-1001-15 SMALL FIXED INDUCTOR(10UH) 
L40-1011-15 SMALL FIXED INDUCTOR(100UH) 


L34-1162-05 COIL (6T) 
L40-3382-15 SMALL FIXED INDUCTOR(0.33UH) 
L34-1162-05 COIL (6T) 
L34-4002-05 COIL 

L34-1001-05 SMALL FIXED INDUCTOR(10UH) 


L40-1001-15 SMALL FIXED INDUCTOR(10UH) 
C40 5101115 SMALL FIXED INDUCTOR(100UH) 
L40-1021-15 SMALL FIXED INDUCTOR(1UH) 
119=03524-05 BALUN TRANSFORMER 
L40-3391-15 SMALL FIXED INDUCTOR(3.3UH) 


L19-0324-05 BALUN TRANSFORMER 
L34-1163-05 COIL (9T) 
L34-1162-05 COIL (6T) 
L19-0324-05 BALUN TRANSFORMER 
L40-1011-15 SMALL FIXED INDUCTOR(100UH) 


L34-4222-05 COIL 

L34-4006-05 COIL 

L39-0454-05 TOLOIDAL COIL 

L40-1001-15 SMALL FIXED INDUCTOR(10UH) 
U39-0432-05 TOROIDAL COIL 


Vecoaniniavia K:USA P:Canada TS-450S : K,X,P,E,E2,M,M2 
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TS-450S/6908 


cere PARTS LIST 


Parts without Parts No. are not supplied 
Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Teile onne Parts No. werden nicht geliefert. RF UNIT (X44-3130-XX) 


Description 


Bo om HY RM 


nation |marks 


L40-1011-15 SMALL FIXED INDUCTOR(100UH) 
L40-2292-15 SMALL FIXED INDUCTOR( 2. 2UH) 
L40-1021-15 SMALL FIXED INDUCTOR(1UH) 
L40-1892=15 SMALL FIXED INDUCTOR(1.8UH) 
L40-1092-15 SMALL FIXED INDUCTOR(1UH) 


L40=1292=15 SMALL FIXED INDUCTOR(1.2UH) 
L40-1011-15 SMALL FIXED INDUCTOR(100UH) 
L34-4190-05 COIL 

L34-4211-05 COIL 

L39-0454-05 TOLOIDAL COIL 


L34-4209-05 COIL 
L34-0943-05 COIL 
L34-0941-05 COIL 
L34-0943-05 COIL 
L34-0664-05 COIL 


L40-1011-12 SMALL FIXED INDUCTOR(100UH) 
L40-4701-15 SMALL FIXED INDUCTOR(47UH) 
L40-1011-15 SMALL FIXED INDUCTOR(100UH) 
L40=1020-15 SMALL FIXED INDUCTOR(1UH) 
L40-1801-15 SMALL FIXED INDUCTOR(18UH) 


L34-0535-05 COIL 
L34-0536-05 COIL 
L40-1021-15 SMALL FIXED INDUCTOR(1UH) 
L34-4190-05 COIL 
L40-1092-15 SMALL FIXED INDUCTOR(1UH) 


L34-4207-05 COIL 
L34-0943-05 COIL 
L34-0781-05 COIL 
L34-0536-05 COIL 
L40-1011-15 SMALL FIXED INDUCTOR(100UH) 


L71-0423-05 MCF 73.05MHZ 
£71=0260-05 MCF 8. 83MHZ 


RK73FB2A473J CHIP 
RK73FB2A471J CHIP 
RK73FB2A560J CHIP 
RK73FB2A101J3 CHIP 
RK73FB2A680J CHIP 


47K 
470 
56 
100 
68 


RK73FB2A390J CHIP 
RK73FB2A100J CHIP 
RK73EB2B330J CHIP 
RK73FB2A680J CHIP 
RK73EB2B330J CHIP 


39 


RK73FB2A680J CHIP 
RK73EB2B330J CHIP 
RK73FB2A680J CHIP 
RK73EB2B330J CHIP 
RK73FB2A680J3 CHIP 


RK73EB2B330J3 CHIP 
RK73FB2A680J CHIP 
RK73EB2B330J CHIP 
RK73FB2A680J CHIP 
RK73EB2B330J CHIP 


RK73FB2A680J CHIP 
RK73FB2A330J CHIP 


aw maDDwDD DDwDwDD DUDDDD DuvwDDD 
aK CC eR aN aY eR 
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TS-4505/6905 


* New Parts 


Parts without Parts No. are not Supplied 


Les articles non mentionnes dans le Parts No. ne sont pas fournis 
Teile ohne Parts No. werden nicht geliefert. RF UNIT (X44-3130-XX) 


Description 


&Z/ER & 


RK73FB2A101J 
RK73FB2A102J 
RK73FB2A122J 
RK73FB2A100J 
RK73FB2A271J5 


RK73FB2A103J 
RK73FB2A330J 
RK73FB2A680J 
RK73FB2A101J 
RK73FB2A680J 


RK73FB2A102J 
RK73FB2A122J 
RK73FB2A271J 
RK73FB2A121J 
RK73FB2A221J 


RK73FB2A152J 
RK73FB2A220J 
RK73FB2A101J 
RK73FB2A470J 
RK73FB2A391J 


RK73FB2A471J 
RK73FB2A391J 
RK73FB2A100J 
RK73FB2A271J 
RK73FB2A332J 


RK73FB2A103J 
RK73FB2A104J 
RK73FB2A103J 
RK73FB2A100J 
RK73FB2A151J 


RK73FB2A473J 
RK73FB2A472J 
RK73FB2A473J 
RK73FB2A102J 
RK73FB2A330J 


RK73FB2A222J 
RK73FB2A561J 
RK73FB2A101J 
RK73FB2A151J 
RK73FB2A560J 


RK73FB2A392J 
RK73FB2A221J 
RK73FB2A152J 
RK73FB2A561J 
RK73FB2A102J 


RK73FB2A331J 
RK73FB2A220J 
RK73FB2A330J 
RK73FB2A220J 
RK73FB2A273J 


RK73FB2A103J 
RK73FB2A223J 
RK73FB2A103J 
RK73FB2A473J 
RK73FB2A220J 


DmwDDD DaDuUDDvyD DDwDDD DuUwDwvD DuwDyDyD DawDvwDvwDD DUowDDyD DDUwDDD DDwDDD DwUwDDD DDDvDDD 
he GUA KNG eR he | SUA NaS Cec Gy CHO aa Cea KG SaaS QauNnay SUAS 


L:Scandinavia K:USA P:Canada bide mae is aN 
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TS-4503/6908 


PARTS LIST 


* New Parts 

Parts without Parts No. are not supplied 
Les articles non mentionnes dans le Parts No. ne sont pas fournis. 

Teile ohne Parts No. werden nicht geliefert. RF UNIT (X44-3130-XX) 


Address |New Parts No. Description Desti- 
Parts nation 


fi a | # a8 oe m B/E 


R103 RK73FB2A680J 
R104 RK73FB2A561J 
R105 RK73FB2A101J 
R106 RK73FB2A220J 
R107 RK73FB2A150J 


R108 RK 73FB2A680J 
R109 RK73FB2A102J 
R110 RK73FB2A471J 
Rit RK73FB2A560J 
R112 RK73FB2A681J 


R113 RK73FB2A333J 
R114 RK73FB2A104J 
RS RK73FB2A474J 
R116 RK73FB2A181J 
R117 RK73FB2A101J 


R118 RK73FB2A330J 
R119 RK73FB2A102J 
R120 RK73FB2A330J3 
RIZ2, 1:22 RK73FB2A222J 
R123 RK73FB2A101J 


R124 RK73FB2A472J 
R25 RK73FB2A471J 
R126 RK73FB2A333J 
R127,128 RK73FB2A104J 
RI29 RK73FB2A181J 


R130 RK73FB2A103J 
Riot RK73FB2A101J 
R132 RK73FB2A222J 
RIS3 RK73FB2A471J 
R134 RK73FB2A152J 


R135 RK73FB2A101J 
R136 RK73FB2A221J 
R137 RK73FB2A100J3 
R138-140 RK73FB2A101J 
R141 RK73FB2A222J 


R142 RK73FB2A101J 
R143 RK73FB2A222J 
R144 RK73FB2A101J 
R145 RK73FB2A222J 
R146 RK73FB2A101J 


R147 RK73FB2A222J 
R148 RK73FB2A101J 
R149 RK73FB2A471J 
R150 RK73FB2A104J 
R151 RK73FB2A393J 


R152 RK73FB2A104J 
R153,154 RK73FB2A330J 
R155,156 RK73FB2A471J 
R157 RK73FB2A101J 
R158 RK73FB2A103J 


R159 RK73FB2A472J 
R160 RK73FB2A471J 
R161-166 RK73FB2A104J 
R167 RK73FB2A471J 
R168 R92-0670-05 


AGUUG GUNG UG ee he ee ro UU UY eh CY UNG CeO yO 


R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 


TS-450S : K,X,P,E,E2,M,M2 


L:Scandinavia K:USA P:Canada TS-690S : K,X,P,E,E2,M 


Y:PX(Far East, Hawaii) T:England E:Europe 
Y:AAFES(Europe) X:Australia  M:Other Areas A\ indicates safety critical components. 73 


TS-4508/690S 


* New Parts 


Parts without Parts No. are not supplied. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis 
Teile ohne Parts No. werden nicht geliefert. RF UNIT (X44-3130-XX) 


Ref. No. Address |New Parts No. Description 
SR EBS ar m HS Rm 


nation |marks 


R169 RK73FB2A222J 
R170 RK73FB2A152J 
R171 RK73FB2A473J 
R172 RK73FB2A472J 
R173 RK73FB2A101J 


R174 RK73FB2A472J 
R175 RK73FB2A221J 
R176 RK73FB2A102J 
Ried RK73FB2A222J 
R178 RK73FB2A102J 


R179 RK73FB2A223J 
R180 RK73FB2A333J 
R181 RK73FB2A683J 
R182 RK73FB2A102J 
R183 RK73FB2A471J 


R184 RK73FB2A103J 
}R185 RK73FB2A102J 
}R186 RK73FB2A333J 
}R187,188 RK73FB2A474J 
1R189 RK73FB2A101J 


R190 RK73FB2A223J 
R191 RK73FB2A153J 
R192 -193 RK73FB2A101J 
R194 RK73FB2A102J 
R195 RK73FB2A562J 


R196 RK73FB2A152J 
R197 RK73FB2A333J 
1R198 RK73FB2A101J 
R199 RK73FB2A103J 
R200 RK73FB2A152J 


R201 RK73FB2A273J 
R202 RK73FB2A152J 
R203 RK73FB2A680J 
R204, 205 RK73FB2A221J 
R206-209 RK73FB2A330J 


R210 RK73FB2A334J 
{R211 RK73FB2A103J 
R212 RK73FB2A823J 
R213 RK73FB2A102J 
R214 RK73FB2A821J 


R215, 216 RK73FB2A101J 
R200A RK73FB2A222J 
R218 RK73FB2A103J 
R219 RK73FB2A102J 
R220 RK73FB2A223J 


R221 222 RK73FB2A332J 
R223 RK73FB2A223J 
R224 RK73FB2A392J 
R225 RK73FB2A470J 
R226 RK73FB2A471J 


R227 RK73FB2A221J 
R228, 229 RK73FB2A101J 
R230 RK73FB2A560J 
R231 RK73FB2A101J 
R232 RK73FB2A152J 


DuwvwyayD DaDDwDwDy DuwDwDyD Dawvwpawvy poe o be oe eo) DuUoDwDD DDpDwvwD > oe oe ol cies) DmwuvDD DaDwDvDwDwDyD DwDmvDDD 
eR he | GQUUNag NUUUNGG GUY G UGA ee | Cea a Gy ho) GUUaaG Cea Cy Cy Gy 
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TS-4505/6908 


* New Parts 


Parts without Parts No. are not supplied. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 


Teile onne Parts No. werden nicht geliefert. RF UNIT EOE 


Parts No. 


a a & FS 


Description 


SE % 


RK73FB2A101J 
R92-0670-05 

RK73FB2A102J 
RK73FB2A104J 
RK73FB2A271J 


RK73FB2A104J 
RK73FB2A393J 
R92-0670-05 

RK73FB2A102J 
RK73FB2A123I5 


RK73FB2A102J 
RK73FB2A121J 
RK73FB2A101J3 
R92-0679-05 
R92-0679.-05 


R92-0679-=05 
RK73FB2A273J 
RK73FB2A561J 
RK73FB2A221J 
R12-6421-05 


Dm wD DuwDwyaD pavopmwv ay BDO DD 


as) 
(=) 
= 


R12-6415-05 POT. 
R12-6427-05 POT. 
R12-6427-05 POT. 
R12-6415-05 POT. 


591-1436-05 


S70-0403-05 
570-0403-05 
S70-0411-05 
540-2440-15 


540-2366-05 
540-2440-15 
540-2366-05 


V08(G) 
RLS245 
VO8(G) 
LFBO1 

RLS135 


RLS135 
RLS135 
RLS135 
RLS135 
RLS73 


RLZS5S.1A 
RLS73 
RLS73 
RLS135 
RLS73 


RLS135 
HSM88AS 
RLS73 
RLS135 
RLZS.1A 


RLS135 
RLS135 


SWITCH 
SWITCH 
SWITCH 
SWITCH 


SWITCH 
SWITCH 
SWITCH 


TRANSISTOR 
DIODE 
TRANSISTOR 
DIODE 
DIODE 


DIODE 
DIODE 
DIODE 
DIODE 
DIODE 


DIODE 
DIODE 
DIODE 
DIODE 
DIODE 


DIODE 
DIODE 
DIODE 
DIODE 
DIODE 


DIODE 
DIODE 


TS-450S : K,X,P,E,E2,M,M2 


L:Scandinavia K:USA P:Canada 75/4005 KX PEEZM 
Y:PX(Far East, Hawaii)  T:England — E:Europe : Sed Won 
Y:AAFES(Europe) X:Australia  M:Other Areas A\ indicates safety critical components. 75 


TS-450S/690S 


* New Parts 


Parts without Parts No. are not supplied 


Teile ohne Parts No. werden nicht geliefert. 


Address |New 
Parts 


a | Ff 


Ref. No. 


SBRBS | fu 


Parts No. 


D63 ,64 
D501 
D502 
DSOs =o 
IC1 


IC2 
IC3 
Ic4 
ICS 
Q1 


Q2 
Q3 
Q4 
Q5 
Q7 


Q8 
Q9 
Q11 
Q14 
Q18 


Q19 
Q22 
Q23 
jQ24 
Q25 


Q26 
Q28 
Q31 
Q32 
1935 


Q36 
Q37 
Q39 
Q40 
Q41 


}Q42 
Q45 
Q48 
dilget 
TH2 


RLS135 
B30-2005-05 
B30-2006-05 
RLS73 
TC9174F 


SN74L5145NS 
TC9174F 
TC4066BF 
AN612 
DTD114EK 


DTA143EK 
25K520(K44) 
25C2714(Y) 
DTC124EK 
25K520¢(K44) 


25C2714¢Y) 
25K520¢(K44) 
DTA114EK 

2S5K520(K44) 
2502954 (QK ) 


35K131¢M) 
DTA124EK 
DTC124EK 
25C2954(QK ) 
35K131 (CM) 


25K520(K44) 
39K1 31 CM) 
25K210¢(GR) 
25C2714¢(Y) 
2902712) 


25C2714¢Y) 
ZOCLIAZCY) 
DTA124EK 
DTC124EK 
25C2712¢Y) 


DTC114EK 
35K131¢(M) 
35K131(¢M™) 


197-502 —59007 
157-302-53008 


197=103-55001 


X59-3350-00 


FINAL UNIT : HF 100W (X45-3400-XX) 


CK45B1H561K 
CK45F1H103Z 
CK45F1H223Z 
CK45B1H102K 
CK45F1H223Z 


CM93D2H681JI 
C91-1004-05 
CC45S5L2H151J 
CM73F2H122J 
CK45F1H223Z 


PARTS LIST 


Les articles non mentionnes dans le Parts No. ne sont pas fournis 


RF UNIT (X44-3130-XX) 


FINAL UNIT : HF 100W (X45-3400-XX) 


Description 


Z/R 6 


DIODE 

LED 

LED 

DIODE 
IC(CMOS 1/0) 


Ic 

IC(CMOS 1/0) 
IC(BILATERAL SWITCH X4) 
IC(BALANCE MODULATOR) 
DIGITAL TRANSISTOR 


DIGITAL TRANSISTOR 
FET 

TRANSISTOR 

DIGITAL TRANSISTOR 
FET 


TRANSISTOR 

FET 

DIGITAL TRANSISTOR 
PEE 

TRANSISTOR 


PED 

DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 
TRANSISTOR 

FET 


FET 
PE 
FED 
TRANSISTOR 
TRANSISTOR 


TRANSISTOR 
TRANSISTOR 
DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 
TRANSISTOR 


DIGITAL TRANSISTOR 
FET 
FEV, 
THERMISTER SK 
THERMISTER 3K 


THERMISTOR 10K 


MODULE UNIT(NB) 
-00 : TS-690S 


S60PF 
0.010UF 
0.022UF 
1000PF 
0.022UF 


-01 : TS-450S 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


MICA 
CHIP C 
CERAMIC 
CHIP C 
CERAMIC 


680PF 
0.0068UF 
150PF 
1200PF 
0.022UF 


NGQUUGQ NANNX 
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L:Scandinavia K:USA P:Canad 
F ee TS-690S : K,X,P,E,E2,M 
y:PX(Far East, Hawaii) T:England E:Europe 
76 Y:AAFES (Europe) X:Australia | M:Other Areas A\ indicates safety critical components. 


*« New Parts 


PARTS LIST 


Parts without Parts No. are not supplied. 
Les articles non mentionnes dans le Parts No. ne sont pas fournis 
Teile onne Parts No. werden nicht geliefert. 


Address |New 
Parts 


fi @ | F 


Parts No. 


C91-0119-05 
CEO4EW1C100M 
CK45F1H223Z 
CEO4EW1E101M 
CK45F1H223Z 


CK45B1H102K 
C91-0119=05 
CEO4EW1C100M 
CK45F1H473Z 
CEO4EW1E101M 


CK45F1H473Z 
CK45F1H1032 
CK45F1H103Z 
CEO4EW1E470M 
CK45F1H103Z 


CI0 0617 05 
CK45F1H473Z 
¢90-061:7-05 
CK45F1H473Z 
CEO4EW1E470M 


CK45F1H223Z 
C91-01.99-05 
CEO4EW1A470M 
CEO4EW1E470M 
CK45F1H223Z 


C31 -OT19=05 
CEO4EW1A470M 
CC45SL2H121J 
CK45F1H103Z 
CEO4EW1A101M 


CEO4EW1E470M 
CK45F1H223Z 
Co1=0119-05 
CEO4EW1A470M 
€91-1075-05 


CK45B1H471K 


E04-0154-05 
E40-3243-05 
E40-3238-05 
E40-3240-05 
E40-3239-05 


E04-0154-05 
E40-3246-05 
576-0408-05 
E2370512706 


FOT-0986>01 
F20-1072-04 
F29-0014-05 
G02-0574-04 
J61-0307-05 


L40-1501-14 
L40-3391-14 


TS-4505/690S 


FINAL UNIT : HF 100W (X45-3400-XX) 


Description 


CERAMIC 
ELECTRO 
CERAMIC 
ELECTRO 
CERAMIC 


CERAMIC 
CERAMIC 
ELECTRO 
CERAMIC 
ELECTRO 


CERAMIC 
CERAMIC 
CERAMIC 
ELECTRO 
CERAMIC 


ELECTRO 
CERAMIC 
ELECTRO 
CERAMIC 
ELECTRO 


CERAMIC 
CERAMIC 
ELECTRO 
ELECTRO 
CERAMIC 


CERAMIC 
ELECTRO 
CERAMIC 
CERAMIC 
ELECTRO 


ELECTRO 
CERAMIC 
CERAMIC 
ELECTRO 
CERAMIC 


CERAMIC 


£S EB 


0.047UF 
10UF 
0.022UF 
100UF 
0.022UF 


1000PF 
0.047UF 
10UF 
0.047UF 
100UF 


0.047UF 
0.010UF 
0.010UF 
A7UF 

0.010UF 


1000UF 
0.047UF 
1000UF 
0.047UF 
47UF 


0'. O22UF 
0.047UF 
A7UF 
47UF 
0.022UF 


0.047UF 
ATUF 
120PE 
0.010UF 
100UF 


47UF 
0.022UF 
0.047UF 
47UF 
470PF 


470PF 


K 


RF COAXIAL CABLE RECEPTACLE 


PIN CONNECTOR 
PIN CONNECTOR 
PIN CONNECTOR 
PIN CONNECTOR 


(8P) 
COP) 
CSP ) 
C4P) 


RF CQAXIAL CABLE RECEPTACLE 


PH CONNECTOR 
RELAY 
TERMINAL 


HEAT SINK 
INSULATING BO 
INSULATOR 
FLAT SPRING 


WIRE BAND 


SMALL FIXED INDUCTOR(15UH) 
SMALL FIXED INDUCTOR(3.3UH) 


2P) 


(FOR D1) 


ARD 


TS-450S : K,X,P,E,E2,M,M2 


L:Scandinavia K:USA P:Canada TS-690$ KX. PEE2M 
Y:PX(Far East, Hawaii) T:England E:Europe 
Y:AAF ES(Europe) X:Australia  M:Other Areas A\ indicates safety critical components. 77 


TS-450S/690S 


* New Parts 


PARTS LIST 


Parts without Parts No. are not supplied 
Les articles non mentionnes dans le Parts No. ne sont pas fournis 
Teile ohne Parts No. werden nicht geliefert. 


Address |New 
Parts 


fi | § 


L:Scandinavia 
Y:PX(Far East, Hawaii) 
78 Y:AAFES(Europe) 


K:USA 
T:England 
X:Australia 


bo -0315-=25 
[33-0699=05 
b35-0232-00 
[30-0699 305 
L19-0342-05 


b33-0617-05 
L39-0482-05 
839-1209 205 
L33-0651-05 
L33-0617=05 


L40-1011-13 
L15-0016-05 
L40-4701-13 


NO9-2077-05 
N30-3008-46 
N87-3006-46 


RD14BB2C560J 
RD14BB2C331J 
RD14BB2C681J 
RCOSGF2HSR6J 
RD14CB2E150J 


RS14DB3A181J5 
RS14DB3A5R6J 
RS14DB3A150J 
RS14DB3A3R3J 
RS14DB3A100J 


RD14BB2C561J 
RD14BB2C101J 
RS14DB3A180J 
RD14BB2C101J 
RD14BB2C151J 


RD14BB2C681J 
RD14BB2C473J 
RD14BB2C0332J3 
RD14BB2C472J 
RS14DB3A180J 


Ri256754-05 


KB-365 
SVO03YS 
1S1555 
151555 
SG-5L(R) 


188133 
UPC7808H 
UPC7805H 
UPC7808H 
2501971 


2502509 
2502879 
2S5D1406¢Y) 
2501959¢Y) 
STP41L 


X59-3370-00 


P:Canada 
E:Europe 


M:Other Areas 


FINAL UNIT : HF 100W (X45-3400-XX) 


Description 


Bm BSR 


BALUN TRANSFORMER 
CHOKE COIL 
CHOKE COIL 
CHOKE COIL 
BALUN TRANSFORMER 


1UH 


RFC 

TOROIDAL COIL 
TOROIDAL COIL 
CHOKE COIL 
RFC 


(NFB) 
(FINAL/100W 4T) 


SMALL FIXED INDUCTOR(100UH) 
LOW-FREQUENCY CHOKE COIL 
SMALL FIXED INDUCTOR(47UH) 


SCREW 
PAN HEAD MACHINE SCREW 
BRAZIER HEAD TAPTITE SCREW 


1/6W 
1/6 
1/6W 
1/2W 
1/4W 


FL-PROOF 
FL -PROOF 
FL-PROOF 
FL-PROOF 
FL-PROOF 


1W 
1W 
1W 
1W 
1W 


1/6W 
1/6W 
1W 

1/6W 
1/6W 


1/6W 
1/6W 
1/6W 
1/6W 
1W 


J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 


FL -PROOF 
TRIMMING 


DIODE 
DIODE 
DIODE 
DIODE 
DIODE 


DIODE 

ICCVOLTAGE REGULATOR/ +8V) 
ICC VOLTAGE REGULATOR/ +5V) 
ICC VOLTAGE REGULATOR/ +8V) 
TRANSISTOR 


TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
DIODE 


MODULE UNIT(FAN) 


TS-450S : K,X,P,E,E2,M,M2 
TS-690S : K,X,P,E,E2,M 


A indicates safety critical components. 


TS-4505/6908 


FINAL UNIT : HF 100W (X45-3400-XX) 
FINAL UNIT : 50M 10W (X45-3420-00) 
FINAL UNIT : 50M 50W (X45-3430-00) 


*« New Parts 


Parts without Parts No. are not supplied 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Teile onne Parts No. werden nicht geliefert. 


Description 


&/R % 


BB oan 


E37-0114-05 
E37-0190=05 
B35- 1949-15 
E33-1946-05 
E33-1945-15 


FINISHED 
FINISHED 
FINISHED 
FINISHED 
FINISHED 


WIRE 
WIRE 
WIRE 
WIRE 
WIRE 


SET(DRV) 
SET(100W DC) 
SET CHE ) 

SET (SOMHZ) 
SET CHF) 


FINISHED WIRE SET(SOMHZ) 
R92-1061-05 JUMPER REST© 0. (OHM 
R92-1061-05 JUMPER REST 0 OHM 


FINAL UNIT : 50M 10W (X45-3420-00) 


E33-1946-05 


CK73FB1E103K 
CCTSFSEIHI21TI 
CK73FB1E103K 
CK73FB1H472K 
CEO4EW1E470M 


CK73FB1E103K 
CK73FB1H472K 
CEO4EW1C330M 
CK73FB1H472K 
CEO4EW1E470M 


CC45SL2H560I 
CK73FB1E103K 
CC73FCH1H120J 
CC45CH1H120J 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
ELECTRO 


CHIP C 
CHIP C 
ELECTRO 
CHIP C 
ELECTRO 


CERAMIC 
CHIP 2G 
CHIP C 
CERAMIC 


0.01UF 
L20PF 
0.01UF 
4700PF 
47 UF 


0.01UF 
4700PF 
BsIUP 
4700PF 
A7UF 


S6PF 
0.01UF 
W2EE 
P2RE 


C05-0030-15 TRIMMING CAP 20PF 


E04-0159-05 
E40-3239-05 


RF COAXIAL CABLE RECEPTACLE 
PIN CONNECTOR 


L34-1022-05 
L35'-0222-095 
L40-1011-14 
33-069 1=05 
b34-1027-05 


RK73FB2A332J 
RK73FB2A561J 
RK73EB2B100J 
RK73FB2A471J 


M5739 
25C2954(QK ) 


CC45SL2H330JI 
CM93D2H391J 
CK45B1H272K 
CM93D2H331J 
CK45B1H102K 


C91 =0099=05 
CEO4EW1C100M 
CEO4EW1E101M™ 
CK45F1H473Z 
CK45B1H102K 


CEO4EW1E100M 
CEO4EW1C101M 


COIL 


CHOKE COIL 
SMALL FIXED INDUCTOR 
CHOKE COIL 


COIL 


CHIP 
CHIP 
CHIP 
CHIP 


3.3K 
560 
10 
470 


ICC(POWER MODULE) 
TRANSISTOR 


FINAL UNIT : 50M 50W (X45-3430-00) 


CERAMIC 
MICA 
CERAMIC 
MICA 
CERAMIC 


CERAMIC 
ELECTRO 
ELECTRO 
CERAMIC 
CERAMIC 


ELECTRO 
ELECTRO 


SSPE 
390PP 
2700PF 
330PE 
1000PF 


0.047UF 
10UF 
100UF 
0.047UF 
1000PF 


10UF 
100UF 


E31-61186-05 
E37=0201-05 
E04-0157-05 


CONNECTING WIRE 
CONNECTING WIRE 
RF COAXIAL CABLE RECEPTACLE 


TS-450S : K,X,P,E,E2,M,M2 


L:Scandinavia K:USA P:Canada TS-690S : KX.P.EE2M 
Y:PX(Far East, Hawaii) T:England E:Europe 
Y:AAFES(Europe) X:Australia  M:Other Areas A\ indicates safety critical components. 79 


TS-450S/690S 


* New Parts 


Parts without Parts No. are not Supplied 


Les articles non mentionnes dans le Parts No. ne sont pas fournis 
Teile onne Parts No. werden nicht geliefert. 


FINAL UNIT : 50M 50W (X45-3430-00) 
DIGITAL UNIT (X46-312X-XX) 


Address |New Parts No. 


Description 


Bm BYR 


E40-3239-05 
E40-3246-05 
E23-051)2=05 
E35=1947=05 
E33-1947=05 


PIN CONNECTOR 

PIN CONNECTOR 
TERMINAL 

FINISHED WIRE SET 
FINISHED WIRE SET 


FOT=096 7212 
FO09-0429-05 
F10-1497-03 


HEAT SINK 

HEAD PROTECTOR 
SHIELDING PLATE 
GO02-0576-14 LEAF SPRING 
L39StZbi-05 COIL 

L33-0699-05 CHOKE COIL 
L39=T212-05 COIL 

L33-0651-05 CHOKE COIL 

D40=1 015 SMALL FIXED INDUCTOR 
L40-1011-14 SMALL FIXED INDUCTOR 
N30-3008-46 
N35-3018-46 
N87-3006-46 
N33-3006-41 


PAN HEAD MACHINE SCREW 
BINDING HEAD MACHINE SCREW 
BRAZIER HEAD TAPTITE SCREW 
OVAL HEAD MACHINE SCREW 


RS14DB3A150J FL-PROGOF RS 15 1W 
RD14BB2C561J RD 560 1/6W 
RD14BB2C101J RD 100 1/6W 
RS14DB3A220J FL-PROOF RS 22 1W 
RD14BB2C332J RD 3.3K 1/6 


RD14BB2C472J RD 4.7K 1/6W 
RS14DB3A220J FU=PROGF RS’ <22 1W 
R12-1063-05 TRIM POT. 1K 

R92-1061-05 JUMPER REST 0O OHM 


SVO3YS 
1S1555 


DIODE 
DIODE 


2502879 
25D1406¢Y) 
2501959(Y) 
STP41L 


X59-3370-00 


TRANSISTOR 
TRANSISTOR 
TRANSISTOR 


DIQDE 


MODULE UNIT(FAN) 


XX) 0-11: TS-690S (K.P) 0-12 : TS-450S (K,P) 0-21 : TS-690S (X,M) 0-22 : TS-450S (X,M) 
0-23 : TS-450S (M2) 2-71 : TS-690S (E) 2-72 : TS-450S (E) 2-73 : TS-690S (E2) 2-74 : TS-450S (E2) 

CEO4EW1A101M ELECTRO 100UF 

CEO4EW1A470M ELECTRO 47UF 

CEO4EW1E470M ELECTRO 47UF 

CEO4EW1A101M ELECTRO 100UF 

CEO4EW1A470M ELECTRO 47UF 


CEO4EW1A101M 
C90-2041-05 

CEO4EW1A101M 
CEO4EW1A470M 
CEO4EW1H3R3M 


ELECTRO 100UF 
ERECTRO 10UF 
ELECTRO 100UF 
ELECTRO 47UF 
ELECTRO SeSUF 


CK73FB1E103K 
CC73FCH1H100D 
CK73FB1E103K 
CK73FB1H102K 
CK73FB1H102K 


CHIP C 0.01UF 
CHIP C 10PF 

CHIP C 0.01UF 
CHIP C 1000PF 
CHIP C 1000PF 


TS-450S : K,X,P,E,E2,M,M2 


L:Scandinavi : : 
candinavia K:USA P:Canada TS-690S : K,X,P.E,E2,M 
Y:PX(Far East, Hawaii) T:England E:Europe 
80 Y: AAFES(Europe) X:Australia  M:Other Areas A indicates safety critical components. 


TS-4505/6908 


* New Parts 


Parts without Parts No. are not supplied 


Les articles non mentionnes dans le Parts No. ne sont pas fournis 
Teile ohne Parts No. werden.nicht geliefert. DIGITAL UNIT (X46-312X-XX) 


Description Desti- 
nation 


ZR % tt (A) 


CK73FB1E103K CHIP 
CK73FB1H102K CHIP 
CK73FB1E103K CHIP 
CK73FB1H102K CHIP 
CK73FB1E103K CHIP 


0.01UF 
1000PF 
0.01UF 
1000PF 
0.01UF 


CK73FB1H102K CHIP 
CK73FB1E103K CHIP 
CK73FB1H102K CHIP 
CK73FB1E103K CHIP 
CK73FB1H102K CHIP 


1000PF 
0.01UF 
1000PF 
OSOLUF 
1000PF 


CK73FB1E103K CHIP 
CK73FB1H102K CHIP 
CK73FB1E103K CHIP 
CK73FB1H471K CHIP 
CK73FB1E103K CHIP 


0.01UF 
1000PF 
QO. 01UF 
470PF 
0.01UF 


CK73FB1H102K CHIP 
CK73FBLE103K CHIP 


1000PF 
0.01UF 


oe) olen eren®) ANANDA ol eleker@) 
AAR RRA KRX RARANR ARARAA 


E40-5467-05 PIN CONNECTOR (10P) 
E40-3240-05 PIN CONNECTOR (SP ) 
E40-3237-05 PIN CONNECTOR (2P ) 
B40-5427-05 PIN CONNECTOR (20P) 
E40-5154-05 PIN CONNECTOR (12P) 


E40-5477-05 PIN CONNECTOR ¢ 8P) 
E40-3239-05 PIN CONNECTOR (4P ) 
E40-5381-05 PIN CONNECTOR (16P) 
E40-3241-05 PIN CONNECTOR (6P ) 
E40-5523-05 PIN CONNECTOR (10P) 


B40-3238-05 PIN CONNECTOR (3P ) 
E40-5426-05 PIN CONNECTOR (20P) 
E40-3237-05 PIN CONNECTOR (2P ) 
EQ2Z=2010-05 IC SOCKET 

E56-0403-05 CYLINDRICAL RECEPTACLECACC1) 


L40-4711-12 SMALL FIXED INDUCTOR(470UH) 
L40-1011-14 SMALL FIXED INDUCTOR(100UH) 
L40-4711-13 SMALL FIXED INDUCTOR(470UH) 
L40-2201-12 SMALL FIXED INDUCTO@R¢ 22UH) 
L40-2211-14 SMALL FIXED INDUCTOR( 20UH) 


L40-1011-14 SMALL FIXED INDUCTOR(100UH) 
L40-1011-12 SMALL FIXED INDUCTOR(100UH) 
L40-1011-14 SMALL FIXED INDUCTOR¢100UH) 
L40-4701-17 SMALL FIXED INDUCTOR( 47UH) 
L40-1011-17 SMALL FIXED INDUCTOR(100UH) 


L77=1360-03 CRYSTAL RESONATOR (11.0592MHZ) 


1/4W 

1/10W 
1/10W 
1/10W 
1/10W 


R90-0455-05 MULTI-COMP 4.7KX8 
RK73FB2A273J CHIP 27K 
RK73FB2A220J CHIP 22 
RK73FB2A103J CHIP 10K 
RK73FB2A104J CHIP 100K 


100 
4.7K 
220 
220 
100 


1/10W 
1/10W 
1/10W 
1/10W 
1/10W 


RK73FB2A101J3 CHIP 
RK73FB2A472J5 CHIP 
RK73FB2A221J3 CHIP 
RK73FB2A221J CHIP 
RK73FB2A101J3 CHIP 


DuwmuD wuDD 
Cpe ep cy Cys Qc a. 


TS-450S : K,X,P,E,E2,M,M2 


L:Scandinavia K:USA P:Canada TS-690S : K,X,P,E,E2,M 


Y:PX(Far East, Hawaii) T:England E:Europe 
Y:AAFES(Europe) X:Australia  M:Other Areas A\ indicates safety critical components. 81 


TS-4508/690S 


x New Parts 


Parts without Parts No. are not supplied 


Les articles non mentionnes dans le Parts No. ne sont pas fournis 
Teile onne Parts No. werden nicht geliefert. DIGITAL UNIT (X46-312X-XX) 


Address |New Parts No. Description 


RK73FB2A221J CHIP 
RK73FB2A102J CHIP 
RK73FB2A103J CHIP 
RK73FB2A102J CHIP 
RK73FB2A221J CHIP 


RK73FB2A102J CHIP 
RK73FB2A470J CHIP 
RK73FB2A472J CHIP 
RK73FB2A103J CHIP 
RK73FB2A223J5 CHIP 


RK73FB2A221J CHIP 
RK73FB2A103J CHIP 
RK73FB2A221J CHIP 
RK73FB2A102J CHIP 
RK73FB2A221J CHIP 


RK73FB2A101J CHIP 
RK73FB2A472J CHIP 
RK73FB2A101J CHIP 
RK73FB2A103J CHIP 
RK73FB2A101J CHIP 


RK73FB2A103J CHIP 
RK73FB2A471J CHIP 
RK73FB2A103J CHIP 
RK73FB2A221J CHIP 
RK73FB2A472J CHIP 


RK73FB2A101J CHIP 
RK73FB2A102J CHIP 
RK73FB2A103J CHIP 
RK73FB2A103J CHIP 


DpmwvyD DuwDyDwyD DawvwpDvvyD DuwDwyDyD zawDvwwDyD DmuwDvwyvwyD 
NQQaunYy NOGA ao AUUUNGG QUgQguniY]Y NYU 


RLS73 DIODE 
02C25.1 DIODE 
1$35133 DIODE 
PS5133 DIODE 
185133 DIODE 


155133 DIODE 
RLS73 DIODE 
RLS73 DIODE 
RLS73 DIODE 
UPD76293CJ =SBJ IC (CPU) 


C256B-15XF1JBU1 |ICCROM) 
27C256A-20JBU1 IC(ROM) 
LC3564PML-12 ICCRAM) 
TC74HC5S73AF ICCLATCH) 
TC74HC138AF IC( DECODER) 


CXD1095@ IC(I/0 EXPANDER) 
LZ92K371 Ic 

CAT35C104KI IC(4K EEPROM) 
MS51951BML IC(SYSTEM RESET) 
TC7SO6F IC(2CH NAND GATE) 


SN74ASO4NS Ic 

TC4S584F IC(SCHMITT TRIGGER) 
DTC124EK DIGITAL TRANSISTOR 
DTC143EK DIGITAL TRANSISTOR 
DTA143EK DIGITAL TRANSISTOR 


L:Scandinavia K:USA P:Canada TS-450S : K,X,P,E,E2,M,M2 


4 TS-690S : K,X,P,E,E2,M 
Y:PX(Far East, Hawaii) T:England E:Europe 


82 Y:AAFES(Europe) X:Australia  M:Other Areas A\ indicates safety critical components. 


* New Parts 


PARTS LIST 


Parts without Parts No. are not supplied. 
Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Teile ohne Parts No. werden nicht geliefert. 


Address |New 


Parts No. 


ean We 
; O-ls C5 


| 


Description 


ZS BR 


a8 oan 


TRANSISTOR 


DAYTONA 


. mii hy 
R LITA ore 


TS-4505/6905 


DIGITAL UNIT (X46-312X-XX) 
IF UNIT (X48-3090-XX) 


4% 


LITHIUM BATTERY(CR2430) 


IF UNIT (X48-3090-XX) 


x 
* 


x 


KS9=3030'-03 
X59=3920-00 
X59-3680-01 
X59=3930-00 
X59-3860-00 


X59-1060-00 
X59=30001-03 
X59-1080-00 
X59-3940-00 


CK73FF1E104Z 
CK73FB1E473K 
CK73FF1E104Z 
CK73FB1E473K 
CK73FF1E104Z 


CK73FB1E103K 
CK73FF1E1042Z 
CC73FCH1HOSOC 
CK73FF1E104Z 
CK73FB1H102K 


CK73FF1E104Z 
CK73FB1H102K 
CK73FF1E104Z 
CEO4EW1C100M 
CK73FF1E104Z 


CC73FCH1H101J9 
CK73FF1E104Z 
CK73FB1E103K 
CK73FF1E104Z 
CK73FB1E103K 


CK73FB1E473K 
CK73FF1E104Z 
CEO4EW1A471M 
CC73FCH1H101J 
CK73FB1E103K 


CCO73FSL1IH221J5 
CK73FB1E103K 
CEO4EW1A101M 
CK73FF1C105Z 
CEO4EW1A101M 


CK73FB1E473K 
CK73FB1H102K 
CK73FB1E103K 
CK73FF1E104Z 
CK73FB1E223K 


CC73FCH1H470J 
CEO4EW1HO10M 
CEO4EW1H2R2M 
CK73FB1H102K 
CC73FCH1H680JI 


CK73FF1E104Z 


-00 : TS-690S 


MODULE 
MODULE 
MODULE 
MODULE 
MODULE 


MODULE 
MODULE 
MODULE 
MODULE 


CHIP 
CHIP 
CHIP 
CHIP 
CHIP 


CHIP 
CHIP 
CHIP 
CHIP 
CHIP 


CHIP 
CHIP 
CHIP 
ELECT 
CHIP 


0 


CHIP 
CHIP 
CHIP 
CHIP 
CHIP 


CHIP 
CHIP 
ELECTRO 
CHIP C 
CHIP C 


ag agaaAanangd aQDaaDIna 9NONag9NdND aAgDINdAIN 


CHIP C 
CHIP C 
ELECTRO 
CHIP C 
ELECTRO 


CHIP 
CHIP 
CHIP 
CHIP 
CHIP 


CHIPRS.C 
ELECTRO 
ELECTRO 
CHIP C 
CHIP C 


CHIP ¢ 


UNITCNOTCH) 
UNITCSEL) 
UNITCTRX) 
UNIT(BK-IN) 
UNIT(DELAY) 


-01 : TS-450S 


UNITCSIDE TONE) 


UNITCFM MIC) 
UNITC VOX) 
UNIT (METER) 


OO DUE 
. O47UF 


1000PF 


0.1UF 
1000PF 
0. 1UF 
10UF 

0.1UF 


100PF 
LUE 
ALIENS 
SUF 
-O1UF 


- 047UF 

= lUF 
470UF 
100PF 
0.01UF 


ae0re 
0.01UF 
100UF 
P0UF 
100UF 


0.047UF 
1000PF 
0.01UF 
OL 1UF 
ONO22UE 


47PF 
1.0UF 
Zea 
1000PF 
68PF 


OUR 


TS-450S : K,X,P,E,E2,M,M2 


L:Scandinavia K:USA P:Canada TS-6908 :KX.PEE2M 
Y:PX(Far East, Hawaii) T:England E:Europe 
Y:AAF ES(Europe) X:Australia  M:Other Areas A\ indicates safety critical components. 83 


TS-450S/690S 


84 


<x New Parts 


PARTS LIST 


Parts without Parts No. are not supplied. 
Les articles non mentionnes dans le Parts No. ne sont pas fournis 
Teile ohne Parts No. werden nicht geliefert. 


C90-2046-05 
CK73FF1E104Z 
CK73FB1H222K 
CK73FB1H102K 
CC73FSL1H121J 


CK73FF1E104Z 
CK73FB1H102K 
CK73FB1H472K 
CK73FB1H102K 
CEO4EW1A101M 


CK73FF1E104Z 
CC73FCH1H470J 
CC73FSLTH2215 
CEO4EW1HR47M 
CK73FF1E104Z 


CEO4EW1A101M 
CC73FSL1H391J3 
CC73FSL1H821J 
CC73FSL1H391J3 
CK73FF1E104Z 


CK73FB1E104K 
CEO4EW1C100M 
CK73FB1E104K 
CEO4EW1A101M 
CK73FB1H472K 


CEO4EW1C100M 
CEO4EW1E331M 
CK73FB1E103K 
CEO4LWOJ471M 
CK73FF1E104Z 


CK73FB1E103K 
C90'-2153-05 

CK73FB1H102K 
CEO4EW1A101M 
CK73FF1E104Z 


CC73FCHiH180J 
CK73FB1E103K 
CK73FF1E104Z 
CC73FCH1H470J3 
CK73FF1E104Z 


CEO4EW1E4R7M 
CEO4EW1HO10M 
CEO4EW1HORIM 
CEO4EW1C100M 
CEO4EW1HO10M 


CK73FB1E103K 
CEO4EW1E4R7M 
CEO4EW1C100M 
CEO4EW1A101M 
CEO4EW1A470M 


CEO4EW1C100M 
CK73FB1E103K 
CK73FF1C0105Z 
CEO4EW1A101M 
CK73FF1C105Z 


ELECTRO 
CHIP 
CHIP 
CHIP 
CHIP 


CHIP 
CHIP 
CHIP 
CHIP 
ELECTRO 


CHIP C 
CHIP C 
CHIP C 
ELECTRO 
CHIP C 


ELECTRO 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
ELECTRO 
CHIP C 
ELECTRO 
CHIP C 


ELECTRO 
ELECTRO 
CHIP C 
ELECTRO 
CHIP C 


CHIP C 
ELECTR@ 
CHIP C 
ELECTRO 
CHIP C 


CHIP 
CHIP 
CHIP 
CHIP 
CHIP 


ELECTRO 
ELECTRO 
ELECTRO 
ELECTRO 
ELECTRO 


CHIERC 

ELECTRO 
ELECTRO 
ELECTRO 
ELECTRO 


ELECTRO 
CHIP C 
CHIP C 
ELECTRO 
CHIP C 


IF UNIT (X48-3090-XX) 


Description 


22UF 
0.1UF 
2200PF 
1000PF 
EZUEE 


0.1UF 
1000PF 
4700PF 
1000PF 
100UF 


0. 1UF 
47PF 
220RF 
0.47UF 
0. 1UF 


100UF 
SI0PE 
820PF 
390PF 
0.1UF 


0.10UF 
10UF 
0.10UF 
100UF 
4700PF 


10UF 
330UF 
0.01UF 
470UF 
0: 1UF 


0.01UF 
470UF 
1000PF 
100UF 
0. 1UF 


18PF 
O0.01UF 
0... UF 
47PF 
0.1UF 


4. 7UF 
1.0UF 
O0.1UF 
10UF 
1.OUF 


0.01UF 
4.7UF 
10UF 
100UF 
47UF 


10UF 
0.01UF 
1.0UF 
100UF 
1.0UF 


TS-450S : K,X,P,E,E2,M,M2 
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Y:PX(Far East, Hawaii) T:England E:Europe : “Pee OUe 
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* New Parts 


PARTS LIST 


Parts without Parts No. are not supplied 
Les articles non mentionnes dans le Parts No. ne sont pas fournis 
Teile ohne Parts No. werden nicht geliefert. 


Address |New 


Parts No. 


BB 


CK73FB1E103K 
CC73FSL1H471J 
CK73FB1E223K 
CK73FF1E104Z 
CEO4EW1A101M 


CK73FF1E104Z 
CK73FB1E104K 
CK73FB1E104K 
CK73FF1E104Z 
CK73FB1H102K 


CK73FB1E473K 
CC73FCH1IH101J 
CK73FB1E104K 
CK73FF1E104Z 
CEO4EW1A101M 


CK73FF1C105Z 
CEO4EW1A220M 
CK73FB1E103K 
CK73FB1E104K 
CEO4EW1A470M 


CK73FB1E103K 
CEO4EW1A470M 
CEO4EW1C100M 
CEO4EW1C220M 
CEO4EW1H2R2M 


CEO4EW1HO10M 
CEO4EW1A101M 
CK73FB1E103K 
CK73FB1H102K 
CK73FB1E103K 


CEO4EW1C100M 
CK73FF1C105Z 
CEO4EW1C100M 
CEO4EW1E4R7M 
CEO4EW1A101M 


CEO4EW1C100M 
CEO4EW1E4R7M 


CC73FCHIH1IO1J 


CK73FB1H222K 
CK73FF1C105Z 


CK73FF1E1042 


CC73FCHIH1I0O1J 


CEO4EW1A101M 
CEO4EW1C100M 
CK73FB1E473K 


CEO4EW1C100M 
CK73FB1E103K 
CEO4EW1A10IM 
CK73FB1E103K 
CEO4EW1LE4R7M 


CK73FB1E103K 
CK73FF1E104Z 
CEO4EW1E4R7M 
CK73FF1E104Z 
CK73FB1H102K 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
ELECTRO 


CHIP 
CHIP 
CHIP 
CHIP 
CHIP 


CHIP 
CHIP 
CHIP 
CHiP 
ELECTRO 


CHIP C 
ELECTRO 
CHIP C 
CHEP SC 
ELECTRO 


CHIP C 

ELECTRO 
ELECTRO 
ELECTR 
ELECTRO 


ELECTRO 
ELECTRO 
CHIP C 
CHIP C 
CHIP C 


ELECTRO 
CHIP C 
ELECTRO 
ELECTRO 
ELECTRO 


ELECTRO 
ELECTRO 
CHIP C 
CHIP C 
CHIP C 


CHIP C 
CHIP C 
ELECTRO 
ELECTRO 
CHIP C 


ELECTRO 
CHIP.C 
ELECTR@ 
CHIP C 
ELECTRO 


CHIP C 
CHIP C 
ELECTRO 
CHIP C 
CHIP C 


Description 


TS-4508/690S 


IF UNIT (X48-3090-XX) 


£/ER % 


0.01UF 
47PF 
0.022UF 
OS TUE 
100UF 


O.1UF 
0.10UF 
0. 10UF 
0.1UF 
1000PF 


0.047UF 
100PF 
O.1UF 
0. TUF 
100UF 


1.0UF 
26 2UE 
0.01UF 
0. 10UF 
47UF 


0.O01UF 
47UF 
10UF 
22UF 
2. 2UF 


TZOUF 
100UF 
O20 LUF 
1000PF 
O20 TUF 


10UF 
1.0UF 
1 OUF 
4.7UF 
100UF 


10UF 

4. 7UF 
100PF 
2200PF 
FSOUF 


Os LUF 
100PF 
100UF 
10UF 
0.047UF 


10UF 

0.01UF 
100UF 
0.01UF 
4. 7UF 


0. O1UF 
0. 1UF 
4.7UF 
OelUur 
1000PF 


PNA 


SUNS2 Ges |) Sei ET SS 


ARON 
oO oO 
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< <= 


— 
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= 
<= 
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TS-450S/6905 


* New Parts 


Parts without Parts No. are not supplied. 
Les articles non mentionnes dans le Parts No. ne sont pas fournis 
Teile ohne Parts No. werden nicht geliefert. 


Address 


fi iB 


PARTS LIST 


CK45FE2H222P 
CK73FB1E103K 
CK73FB1H102K 
CK73FB1E104K 
CK73FB1E123K 


CK73FB1E103K 
CEO4EW1C100M 
CEO4EW1A101M 
CEO4EW1A470M 
CEO4EW1C100M 


CK73FB1H102K 
CEO4EW1HR47M 
CK73FB1E103K 
CEO4EW1A101M 


CC73FCH1H101J3 


CEO4EW1A101M 
CK73FF1C1052 
CEO4EW1C100M 
CK73FB1E103K 
CEO4EW1LH4AR7M 


CK73FB1E103K 
CEO4NW1C220M 
CK73FB1E103K 


E40-5348-05 
BA0= 3257-05 
E40-3241-05 
E40-5066-05 
E40-3240-05 


E40-5426-05 
E40-3241-05 
E40-3237-05 
E40-3241-05 
E40-3259-05 


E40=3237-05 
EA0-5236-05 
B40=3237-05 
E40-3241-05 
B40=5059-05 


E11-0414-05 
E0G6=1592-05 
E06=0752-05 
E11=0438-05 
E06=13552-05 


£13-0166-05 


F01-0989-04 
G02-0574-04 
J32-0761-04 
N30-3010-46 


L72-0315-05 
L72=0319-05 
b?2-0371—05 
L34-2121-05 
DJS 7205 


CERAMIC 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


CHIP C 

ELECTRO 
ELECTRO 
ELECTRO 
ELECTRO 


CHIP C 
| ELECTRO 
CHIP C 
ELECTRO 
CHIP C 


ELECTRO 
CHIP C 
ELECTR@ 
CHIP C 
ELECTRO 


CHIP C 
ELECTRO 
CHILES G 


IF UNIT (X48-3090-XX) 


Description 


nation |marks 


2200PF 
0.01UF 
1000PF 
O21 GUE 
0.012UF 


0.01UF 
10UF 
100UF 
47UF 
10UF 


1000PF 
0.47UF 
0.01UF 
100UF 
100PF 


100UF 
120UF 
1 OUF 
OSO1UE 
4. 7UF 


0.01UF 
22UF 
0.01UF 


PIN CONNECTOR 
PIN CONNECTOR 
PIN CONNECTOR 
PIN CONNECTOR 
PIN CONNECTOR 


(15P STRAIGHT) 
C2P) 
(6P) 
(9P) 
COP) 


PIN CONNECTOR 
PIN CONNECTOR 
PIN CONNECTOR 
PIN CONNECTOR 
PIN CONNECTOR 


(20P STRAIGHT) 
(6P) 
C2P) 
(6P) 
C(4P) 


PIN CONNECTOR 
PIN CONNECTOR 
PIN CONNECTOR 
PIN CONNECTOR 
PIN CONNECTOR 


C2P) 
CSP) 
C2P) 
C(6P) 
(OPTION FILTER) 


PHONE JACK CEXT.SP) 
CYLINDRICAL RECEPTACLE¢ PACKET 
CYLINDRICAL RECEPTACLE(REMOTE 
PHONE JACK (KYE) 
CYLINDRICAL RECEPTACLE(PACKET 
PHONG JACK (DSP2) 
HEAT SINK 

FLAT SPRING 

STUD 

PAN HEAD MACHINE SCREW 


CERAMIC FILTER 
CERAMIC FILTER 
CERAMIC FILTER 
COIL 

CHOKE COIL 


12KHZ 
6KHZ 
2. 4KHZ 


6.BUH 


TS-450S : K,X,P,E,E2,M,M2 


:Scandinavi : : 
L:Scandinavia K:USA P:Canada TS-690S : K.X,P.E,E2.M 
Y:PX(Far East, Hawaii) T:England E:Europe 

36 Y:AAF ES(Europe) X:Australia  M:Other Areas A\ indicates safety critical components. 


TS-4508/6908 


* New Parts 


Parts without Parts No. are not supplied. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis 
Teile ohne Parts No. werden nicht geliefert. IF UNIT (X48-3090-XX) 


Address |New Parts No. Description 
Parts 
am | m 4 / 


DuwDmwvwD DwuUDwDyD DuwvwywD DwDwawDayD DuDwywy mwaawD DmwDa Dy DDmyawDy 
pepe eC ike (CYR CH ty Cy Cy CHC, CC, Gaga, GaN qagag 


* |L34-2005-05 
L34-2124-05 
L34=0945-05 
L33550712-05 6. 8UH 
L34-4015-05 
LA0=1021S15 INDUCT@R 
L40-1092-12 INDUCTOR 
LAO FUO2F SIS INDUCTOR 
L40-1011-15 INDUCTOR 
L40-102051S INDUCTOR 
LaQshOuTsIsS INDUCTOR 
baz COts1s INDUCTOR 
L40-4701-15 INDUCTOR 
LA0=10bP=12 INDUCTOR 
L40-1011-15 INDUCTOR 
RK73FB2A103J 10K 
RK73FB2A333J 33K 
RK73FB2A104J3 100K 
RK73FB2A471J 470 
RK73FB2A101J3 100 
RK73FB2A102J 1.0K 
RK73FB2A152J 1.5K 
RK73FB2A471J 470 
RK73FB2A101J 100 
RK73FB2A272J 2. 7K 
RK73FB2A101J 100 
RK73FB2A272J 221K 

| RK73FB2A101J 100 
RK73FB2A472J : 
RK73FB2A101J5 
RK73FB2A272J : 
RK73FB2A101J 
RK73FB2A472J . 
RK73FB2A101J5 
RK73FB2A2725 : 
RK73FB2A101J5 
RK73FB2A272J : 
RK73FB2A101J5 
RK73FB2A272J : 
RK73FB2A473J 
RK73FB2A152J : 
RK73FB2A473J 
RK73FB2A152J : 
RK73FB2A103J5 
RK73FB2A333J 
RK73FB2A104J 
RK73FB2A471J 
RK73FB2A101J 
RK73FB2A472J ‘ 
RK73FB2A103J 
RK73FB2A332J : 
RK73FB2A1025 : 
RK73FB2A101J 
RK73FB2A333J 
RK73FB2A104J 


L:Scandinavia K:USA P:Canada 
Y:PX(Far East, Hawaii) T:England E:Europe 
Y:AAFES(Europe) X:Australia  M:Other Areas A\ indicates safety critical components. 87 


TS-450S : K,X,P,E,E2,M,M2 
TS-690S : K,X,P,E,E2,M 


TS-450S/690S 


* New Parts 


Parts without Parts No. are not Supplied. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis 
Teile ohne Parts No. werden nicht geliefert. IF UNIT (X48-3090-XX) 


Description 


&S BR % 


RK73FB2A471J 
RK73FB2A101J5 
RK73FB2A224J 
RK73FB2A101J 
RK73FB2A222J 


RK73FB2A103J 
RK73FB2A102J 
RK73FB2A334J 
RK73FB2A105J 
RK73FB2A101J 


RK73FB2A102J 
RK73FB2A473J 
RK73FB2A104J 
RK73FB2A101J 
RK73FB2A4725 


RK73FB2A682J 
RK73FB2A562J 
RK73FB2A104J 
RK73FB2A101J 
RK73FB2A103J 


RK73FB2A392J 
RK73FB2A103J 
RK73FB2A102J 
RK73FB2A681J 
RK73FB2A121J 


RK73FB2A221J 
RK73FB2A560J 
RK73FB2A101J 
RK73FB2A104J 
RK73FB2A471J 


RK73FB2A152J 
RK73FB2A472J 
RK73FB2A183J 
RK73FB2A103J 
RK73FB2A473J 


RK73FB2A2725 
RK73FB2A392J 
RK?73FB2A224J 
RK73FB2A153J 
RK73FB2A334J 


RK73FB2A153J 
RK73FB2A473J 
RK73FB2A105J 
RK73FB2A101J 
RK73FB2A102J 


RK73FB2A273J 
RK73FB2A473J 
R100,101 RK73FB2A104J 
R102 RK73FB2A472J 
R103 RK 73FB2A562J 


R104 RK73FB2A335J 
R105 RK 73FB2A103J 
R106 RK73FB2A153J 
R107,108 RK73FB2A123I5 
R109 RK73FB2A101J3 


DuwDwywyD DwDwDwDwyD DmuwDwyD ole eo} o |i ujile u] DwywDwyD DwDDAaAwD DuwDwyDyD DmDDwwDwy DmumuwvyyD DaDDwwDD DmawnywyD 
DA Seager Seoege Seeee” Seeee Sessa, See Sees See eew See Se Teaeee™& 


L:Scandinavia K:USA P:Canada Ustosse Ceedisha 
Y:PX(Far East, Hawaii) T:England E:Europe WD GET, 
88 Y:AAFES(Europe) X:Australia  M:Other Areas A\ indicates safety critical components. 


TS-4508/6905 


PARTS LIST 


* New Parts 

Parts without Parts No. are not supplied. 
Les articles non mentionnes dans le Parts No. ne sont pas fournis. 

Teile ohne Parts No. werden nicht geliefert. IF UNIT (X48-3090-XX) 


Address |New Description 


Parts 
HSER 


RK73FB2A472J 
RK?3FB2A101J5 
RK73FB2A224J 
RK73FB2A222J 
RK73FB2A223J 


RK73FB2A104J 
RK73FB2A222J 
RK73FB2A151J5 
RK73FB2A821J 
RK73FB2A101J 


RK73FB2A332J 
RK73FB2A102J 
RK73FB2A103J 
RK73FB2A331J 
RK73FB2A2R2J 


RK73FB2A224I3 
RK73FB2A473J 
RK73FB2A101J 
RK73FB2A102J 
RK73FB2A104J 


RK73FB2A472J 
RK 73FB2A334J 
RK73FB2A102J 
RK73FB2A103J5 
RK73FB2A4725 


RK73FB2A102J5 
RK73FB2A105J 
RK73FB2A684J 
RK73FB2A222J 
RK73FB2A335JS 


RK73FB2A4723 
RK73FB2A102J 
RK73FB2A103J 
RK73FB2A102J 
RK73FB2A474J 


RK73FB2A104J 
RK7SFB2ZA153J 
RK73FB2A223J 
RK73FB2A562J 
RK73FB2A332J5 


RK73FB2A101J 
RK73FB2A821J5 
RK73FB2A103J 
RK73FB2A123J 
RK73FB2A224J 


RK73FB2A472J5 
RK73FB2A101J 
RK73FB2A102J5 
RK73FB2A473J 
RK73FB2A472I5 


RK73FB2A334J 
RK73FB2A124J3 
RK73FB2A103J 
RK73FB2A470J 
RK73FB2A222J 


meee SeeQe~e See Sees See eee ee See Weeee  Seeee Segee Seeone 


R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
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TS-4503/6908 


* New Parts 


Parts without Parts No. are not supplied 


Les articles non mentionnes dans le Parts No. ne sont pas fournis 
Teile ohne Parts No. werden nicht geliefert. IF UNIT (X48-3090-XX) 


Address |New Description 
Parts 


i Bs i Bh 2/SEH BK 


R167,168 RK73FB2A471J 
1R169 RK73FB2A224J 
R170 RK73FB2A333J 
R171 RK73FB2A224J 
R172 RK73FB2A472J 


R1?73,174 RK73FB2A101J3 
R175,176 RK73FB2A103J 
R177 RK73FB2A102J 
R178 RK73FB2A222J 
Ri79 RK73FB2A3325 


R180 RK73FB2A101J 
R181 RK73FB2A222J 
R182 RK73FB2A124J 
R183 RK73FB2A101J 
R164 RK73FB2A223J 


R185 RK73FB2A221J5 
R186 RK73FB2A471J 
R187,188 RK73FB2A103J 
R189 RK73FB2A472J 
}Ri90 RK73FB2A103J 


(R191 RK73FB2A104J 
|R192 RK73FB2A471J 
R193 RK73FB2A104J 
R194-195 RK73FB2A103J 
}R196 RK73FB2A472J 


RiST 199 RK73FB2A104J 
RK73FB2A123J 
RK73FB2A104J 
RK73FB2A222J 
RK73FB2A104J 


RK73FB2A153J 
R206-208 RK73FB2A222J 
}R209 RK73FB2A103J 
R210 RK73FB2A104J 
R211 RK73FB2A103J 


R212 RK73FB2A2225 
R213 RK73FB2A103J 
R214 RK73FB2A104J5 
R215 RK73FB2A333J 
R216 RK73FB2A223J5 


R207 RK73FB2A472J 
R218, 219 RK73FB2A103J 
R220 RK73FB2A104J 
R221 RK73FB2A562J 
R222 RK73FB2A822J 


1R223 RK73FB2A8235 
jR224 RK73FB2A472J 
R225 RK73FB2A101J 
R226 RK73FB2A472J 
R227 RK73FB2A332J 


R228 RK73FB2A101J 
R229 RK73FB2A474J 
R230 RK73FB2A101J 
R231 RK73FB2A821J5 
R232 RK73FB2A223J 


pelvelesloeles) Welerlaclerlos) er iocle cl oles Eb eleni>ojo= i> ofl oln ofc i> cleo MMMM of nl> cf oli eM +e olio ol off « MNES oft o> vine loo ME oft o iv o > 2 > ME c Poi oe Mo NEE oir ve efi o > 0] 
Ciee Cece Cpe CyCjey CeCe, ey) Cpe, Ce, yepeeyen eeyevercy <Cheycjcycy Cqaene cic, Cra tiagcy qe quae 


TS-450S : K,X,P,E,E2,M,M2 
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TS-4505/690S 


PARTS LIST 


* New Parts 

Parts without Parts No. are not supplied. 
Les articles non mentionnes dans le Parts No. ne sont pas fournis. 

Teile ohne Parts No. werden nicht geliefert. IF UNIT (X48-3090-XX) 


Description 


ZS Rm 


nation |marks 


RK73FB2A103J 
RK73FB2A102J 
RK73FB2A103J 
RK73FB2A101J 
RK73FB2A335J 


RK73FB2A102J 
RK73FB2AB24J 
RK 73FB2A564J 
RK73FB2A822J 
RK73FB2A272J 


RK73FB2A104J 
RK73FB2A101J3 
R92-0670-05 

RK73FB2A333J 
RK73FB2A103J 


RK73FB2A473J 
RK73FB2A101J 
RK73FB2A104J 
RK73FB2A103J 
RK73FB2A102J 


RK73FB2A473J 
RK73FB2A104J 
RK73FB2A102J 
RK73FB2A473J3 
RK73FB2A104J 


RK?73FB2A102J 
RK73FB2A225J 
RK 73FB2A224J3 
RK73FB2A562J 
RK 73FB2A221 3 


RK73FB2A152J , 
RK73FB2A103J 
RK73FB2A103J 
RK73FB2A104J 
RK73FB2AB22J 


RK73FB2A471J 
RK73FB2A101J 
RK73FB2A471J 
RK73FB2A101J 
RK73FB2A153I5 


RK73FB2A272J 
RD14CB2E102J 
RK73FB2A101J 
RK73FB2A102J 
RK73FB2A103J 


RK73FB2A101J5 
RK73FB2A103J 
RK73FB2A104J5 
RK73FB2A223J 
RK73FB2A562J 


RK73FB2A561J 
B291,292 RK73FB2A103J3 
R293,294 RK73FB2A104J 
R295 RK73FB2A4725 
R297 RK73FB2A104J 


pep Oren Cy eegCy eye, Chey ehcyty Cy eyCpey ty yaaa Baga Quyuuge Gquada Ga, to  qogacd GQ cicreie 


R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
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TS-4505/6905 


* New Parts 


Parts without Parts No. are not supplied 


Les articles non mentionnes dans le Parts No. ne sont pas fournis 
Teile ohne Parts No. werden nicht geliefert. 


R12-6736-05 
R12-6740-05 
R12-6736-095 
R12-6744-05 
R12-6734-05 


R12-6744-05 
R12-6734-05 
R12-6738-05 
R12-6740-05 
R12-6742-05 


R12-6740-05 
R12-6740-05 
R12-6744-05 
R12-6746-05 
RIZ=6np2-05 


R12-6748-05 
R12-6746-05 
R12-6744-05 
R12-6740-05 
R12-3410-05 


R12-0443-05 


$51-1420-05 
$31-1417-05 


RLS135 
DAP236(K) 
RLS135 
DAN202K 
1N60 


RLS73 
RLZS.1A 
RLS73 
HSM88AS 
DAP202(K) 


DAN202K 
RLS73 
HSM88AS 
RLS73 
DAN202K 


HSMBBAS 
LFBO1 
RLS73 
RLS135 
MI204 


RLS73 
DAN202K 
RLS73 
RLZS5.1A 
RLS73 


DAN202K 
RLS73 
DAP202(K) 
DAN202K 
RLS73 


TRIMMING 
TRIMMING 
TRIMMING 
TRIMMING 
TRIMMING 


TRIMMING 
TRIMMING 
TRIMMING 
TRIMMING 
TRIMMING 


TRIMMING 
TRIMMING 
TRIMMING 
TRIMMING 
TRIMMING 


TRIMMING 
TRIMMING 
TRIMMING 
TRIMMING 
TRIMMING 


TRIMMING 
RELAY 


IF UNIT (X48-3090-XX) 


Description 


Bm BYR 


POT.4.7K(IF) 
POT. 10K¢NOTCH) 
POT.4.7KCIF) 
POT. 47K¢FM SM) 
POT. I1KCREF) 


POT. 47K¢FM SM) 
POT. SIKCSIDE TONE) 
POT.4. 7K( IF) 

POT. 10K(NOTCH) 
POT. 22K(RF GAIN) 


POT. 10K(NOTCH) 
POT. 10K¢ALC) 
POT. 47K (VSF) 
POT.100K¢50M SOW) 
POT. 470(MIN) 


POT. 220K(S0W) 
POT. 100K(50W) 
POT. 47K¢(FM SM) 
POT. 10K( NOTCH) 
POT. 10K 


POT > 330 


SLIDE SWITCH 


DIODE 
DIODE 
DIODE 
DIODE 
DIODE 


DIODE 
DIODE 
DIODE 
DIODE 
DIODE 


DIQDE 
DIODE 
DIGDE 
DIODE 
DIQDE 


DIODE 
DIODE 
DIODE 
DIODE 
DIODE 


DIQDE 
DIODE 
DIODE 
DIODE 
DIODE 


DIODE 
DIODE 
DIODE 
DIQDE 
DIODE 


L:Scandinavia K:USA P:Canada ene ; K,X,P,E,E2,M,M2 
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TS-4503/690S 


PARTS LIST 


Les articles non mentionnes dans le Parts No. ne sont pas fournis 


* New Parts 
Parts without Parts No. are not supplied. 


Teile ohne Parts No. werdennicht geliefert. 


DAN202K 
185101 
RLS73 
RLZ9.1B 
RLS73 


RLZ3. 6B 
RLZ13B 
DAN202K 
DAN202K 
RLS#3 


RES73 
MA110 
RLS73 
RLS73 
UPC1037HA 


TC4066BF 
TC9174F 
MC3361D 
UPC2002V 
NJIM2904M 


TC4066BF 
AN612 
TC4S566F 
TC9174F 
TC4066BF 


TC4S66F 
UPC1313HA 
NJM2902M 
DTC114EK 
3S5K131¢M) 


FMC2 
DTC114EK 
35K131(M) 
25C2712¢Y) 
25A1213(Y) 


DTC124EK 
DTA124EK 
DTC114EK 
DTA124EK 
DTAI24EK 


DTC114EK 
DTA124EK 
FMAS 
29CZ7L2CY) 
25K210¢(GR) 


2S5A1162¢Y) 
DTC114EK 
DTAI24EK 
2OC27I2Z0Y) 
250175 7KCS? 


250271207) 
DTC124EK 
FMC2 
23SC2712¢Y) 
DTC114EK 


L:Scandinavia K:USA 
Y:PX(Far East, Hawaii) T:England 
Y:AAFES(Europe) X:Australia 


P:Canada 
E:Europe 


IF UNIT (X48-3090-XX) 


Description 


£/ Rm & 


DIODE 
DIGDE 
DIODE 
DIODE 
DIODE 


DIQDE 
DIODE 
DIODE 
DIODE 
DIODE 


DIODE 
DIQDE 
DIODE 
DIODE 
IC(DUBBLE BALANCE MODULATOR) 


IC(BILATERAL SWITCH X4) 
IC(CMOS 1/0) 

IG<EM IF SYSTEM) 

ICC@OP AMP X2) 

IC(QP AMP X2) 


IC(BILATERAL SWITCH X4) 
ICCBALANCE MODULATOR) 
IC(BILATERAL SWITCH) 
ICCCMOS I/0) 
IC(BILATERAL SWITCH X4) 


IC(BILATERAL SWITCH) 
Ic 

IC(QP AMP X4) 
DIGITAL TRANSISTOR 
FET 


TRANSISTOR 

DIGITAL TRANSISTOR 
FET 

TRANSISTOR 
TRANSISTOR 


DIGITAL 
DIGITAL 
DIGITAL 
DIGITAL 
DIGITAL 


DIGITAL 
DIGITAL 


TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
TRANSISTOR 


TRANSISTOR 
TRANSISTOR 


M:Other Areas 


TRANSISTOR 
TRANSISTOR 
FET 


TRANSISTOR 
DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 
TRANSISTOR 
TRANSISTOR 


TRANSISTOR 
DIGITAL TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
DIGITAL TRANSISTOR 


TS-450S : K,X,P,E,E2,M,M2 
TS-690S : K,X,P,E,E2,M 
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TS-4505/690S 


* New Parts 


Parts without Parts No. are not supplied. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Teile ohne Parts No. werden nicht geliefert. 


IF UNIT (X48-3090-XX) 
PLL UNIT (X50-3150-XX) 


Parts No. 


Address |New 
Parts’ 


fi Bl F a8 de Bm &2/SR 


Description 


2SC2 01201) 
DTA124EK 
DTC114EK 
DTD114EK 
28C3722K(5) 


DTA124EK 
DTA143EK 
DTA124EK 
DTC124EK 
DTC114EK 


FMC2 
DTC114EK 
25A1162¢(Y) 
DTC114EK 
DTA114EK 


2S5A1162¢Y) 
DTC114EK 
DTA143EK 
DTC114EK 
25027 U2 Yo 


DTA124EK 
DTC114EK 
DTB123EK 
IMHS 

DTC114EK 


DTC114EK 
FMC3 
25C2712¢¥) 
DTC114EK 
DTA124EK 


157-501-53009 
157-902-53002 


PLL UNIT (X50-3150-XX) 


CC73FUJ1H470I 
CK73FB1E103K 
CEO4EW1A470M 
CC73FCHIHIS1J 
CC73FCH1H3903 


CC73FCH1HO20C 
CK73FB1E103K 
CEO4EW1A470M 
CC73FCH1HOSO0C 
CK73FB1E103K 


CC73FCH1HB20J 
CCT73FSLIH1IO1JS 
CK73FB1E103K 
CK73FB1H102K 
CK73FB1H222K 


CK73FB1E103K 
CEO4EW1A470M 
CK73FF1E104Z 
CK73FB1E103K 
CK73FF1E104Z 


CEO4EW1A470M 


TRANSISTOR 
DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 
TRANSISTOR 


DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 


TRANSISTOR 
DIGITAL TRANSISTOR 
TRANSISTOR 
DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 


TRANSISTOR 
DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 
TRANSISTOR 


DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 
TRANSISTOR 

DIGITAL TRANSISTOR 


DIGITAL TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 


THERMISTOR 500 
THERMISTOR OK 


-00 : TS-690S_ -01 : TS-450S 


CHIP C 47PF 
CHIP C 0.01UF 
ELECTRO 47UF 
CHIP. CG 150PF 
CHIP C S9PE 


CHIP C 20EF 
CHIP C 0. OLUF 
ELECTR@ 47UF 
CHIP oPF 
CHIP 0.01UF 


CHIP B2PF 

CHIP 100PF 
CHIP 0.01UF 
CHIP 1000PF 
CHIP 2200PF 


CHIP C 0.01UF 
ELECTRO 47UF 

CHIP C 0.1UF 
CHIP C 0.01UF 
CHIP C 0. TUE 


ELECTRO 47UF 


J 
K 
10WV 
J 
J 


PAO 
oO} 
x 
< 


NAN AAC er aS 


— 
oO 
= 
< 
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TS-4503/6908 


x New Parts 


Parts without Parts No. are not supplied 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Teile ohne Parts No. werden.nicht geliefert. PLL UNIT (X50-3150-XX) 


Ref. No. Address |New Parts No. Description 
Parts: 


SREBS | Bl) F a oo £ 5 nm YR 


C30 CK73FF1E104Z CHIP C 0. 1UF Z 
C31 CEO4EW1A471M ELECTRO 4°70UF 10WV 
C32 CK73FBIHIO2ZK CHIP C 1000PF K 
C36 CRT SEBIELOSK Crile, C 0.01UF K 
C37 CEO4EW1A471M ELECTRO 470UF 10WV 


C38 CI1=GHrs C5 CERAMIC 0.047UF 
C39 CC73FRH1H680J CHIP 68PF 
C40 CC73FCHIH330J CHIP SSPE 
C41 CK73FB1H102K CHIP 1000PF 
C42 CCTSFCHIHI 205 CHIP WZ ot 


GQAaaA 


C44 CK73FB1H102K CHIP 
C45 CC73FRH1H680J CHIP 
C46 CC73FCH1H330J CHIP 
C47 CK73FB1H102K CHEP 
C48 CO73FCHTH120) CHIP 


1000PF 
68PF 
53PE 
1000PF 
P2RR 


C49 CC73FCHIH150J CHIP 
C50 CK73FB1H102K CHIP 
C52 CC73FCH1H330J CHIP 
C53 CK73FB1H102K CHIP 
C54 CC73FCHIH1OOD CHIP 


LOPE 
1000PF 
asck 
1000PF 
LOPE 


SRW, Sieseieies 


G55 CC73FCHILH1S0J CHIP 
C56 CK73FB1H102K CHIP 
C57 CC73FRH1HB20J3 CHIP 
C58 CC73FCH1H330J CHIP 
C59 CK73FB1H102K CHIP 


POP R 
1000PF 
B2PF 
Serr 
1000PF 


She 

SPE 

1000PF 
C 0.047UF 

1000PF 


C60 CC73FCH1IHOSOC CHIP 
C61 CC73FCH1HOBOD CHIP 
C62 CK73FB1H102K CHIP 
C63 Col-O8ts-05 CERAM 
C64 CK73FB1H102K CHIP 


AARARVOD AQAA 


EPR 
ORSERE 
WEE 
1000PF 
0.01UF 


C67 CC73FCH1HO10C CHIP 
C68 CC73FCH1IHORSC CHIP 
C69 CC73FCH1HO70D CHIP 
C72 CK73FB1H102K CHIP 
C78 CK73FB1E103K CHIP 


AADNdS 


C82 CC73FB1H102K CHIP 
C83 CC73FCH1H220J CHIP 
C84 CC73FCH1HO20C CHIP 
C85 CC73FCH1HO10C CHIR 
C86 CC73FCH1HO90D CHIP 


1000PF 
22rr 
2.0PF 
TRE 
GEE 


SEE 
2. OPF 
A7PF 
22PF 
as 


C87 CC73FCH1H030C CHIP 
C88 CC73FCH1HO20C CHIP 
C89 CC73FCH1H470J CHIP 
}C90 CC73FCHIH220J CHIP 
C91 CC73FCH1H470I CHIP 


NUYQUUNdNGDd NOINAGAA 


C92 CK73FB1E103K CHIP 
C96 CC73FCH1H220J5 CHIP Papa Nal 
C37 CK73FB1E103K CHIP 0.01UF 
C9B CEO4EW1A470M ELECTRO AUF 
C99 CK73FB1E103K CHIP C O20TUP 


OUOLUF 


aga QiaiGig'e®? PVE AQAA © QDAHANDA iGo GoiGaiG) QQ QiGG Qaaam aAadDAaAND 


C100, 101 CK73FB1H102K CHIP C 1000PF 
C102 CQ92M1H103K MYLAR 0.010UF 
C103 CI1- 1063-05 RIEM 0.47UF 
C104 CK73FB1E103K CHIP C O2OLUE 
C105 CEO4EW1A101M ELECTRO 100UF 


Anan AreAaA 


P:Canada TS-450S : K,X,P,E,E2,M,M2 


Sener K:USA 
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TS-4505/690S 


* New Parts 


PARTS LIST 


Parts without Parts No. are not supplied. 
Les articles non mentionnes dans le Parts No. ne sont pas fournis. 


Teile onne Parts No. werden nicht geliefert. 


Ref. No. Address |New Parts No. 
Pe ae 
C106 CK73FB1E103K 
C107 CEO4EW1A331M 
COS sali) CK73FB1H102K 
Citi CC73FCH1H330J 
Clee CC73FCH1HOBO0D 
Caeles CC73FCH1H680J 
Cire CK73FB1H102K 
G's CK73FB1E103K 
C116 CEO4EW1A470M 
Cale CK73FB1E103K 
Giliehs WHY CK73FB1H102K 
C120 CQ92M1H333K 
Cae2 a GELS il Ol SOs 
Cle CK73FB1E103K 
}C123 CEO4EW1A101M 
C124 CK45B1H102K 
CHES €o2—0003-=05 
10126 CK73FB1H102K 
CUZ Se CO73SESELH1 01S 
Cl Shite WS CK73FB1E103K 
CSS CK73FB1H102K 
C134 CK73FB1E103K 
CissS CC73FCH1HOS5SO0C 
Cs6 CC73FCH1HO40C 
Cies7, CCTSECHLHO SOC 
CieS 8 = ear CK73FB1E103K 
CAS = VAS CK73FB1H102K 
10146 CC73FRH1H120J 
C148 CC73FRH1H120J 
C149 CK73FB1H102K 
CUS: CEO4EW1A101M 
Geo CC73FCH1HO30C 
Oils} CK73FB1H102K 
C154 CC73FCH1H100D 
CSS CK73FB1E103K 
TCH C05-0067-05 
CN1 B40=3237-05 
CN2 E40-5469-05 
E04-0154-05 
B40=32:377-05 
E04-0154-05 
E40-3239-05 
F11-1140-04 
Jet ah ate tay 
EA0— Oni ee 
AC = io Odi—e7, 
L40-1001-17 
L40-1011-14 
L34-4000-05 
L40-4791-19 
L34-4286-05 
L40-4791-19 
L34-4286-05 
L:Scandinavia K:USA P:Canada 
Y:PX(Far East, Hawaii) T:England E:Europe 
96 Y:AAF ES(Europe) X:Australia  M:Other Areas 


PLL UNIT (X50-3150-XX) 


Description 


Bm &2/R 


CHIP) C 
ELECTRO 
CHIP 
CHIP 
CHIP 


0.01UF 
330UF 
1000PF 
33PF 
BPF 


CHIP 
CHIP 
CHIP 
ELECTRO 
CHIP C 


68PF 
1000PF 
0.01UF 
A7UF 
0.01UF 


CHIP C 
MYLAR 
FILM 
CHIP C 
ELECTRO 


1000PF 

0. OS35UF 
0.22UF 

0.01UF 

100UF 


CERAMIC 
CHIP TAN 
CHIP 
CHIP 
CHIP 


1000PF 
0.47UF 
1000PF 
100PF 

0.01UF 


i) 
ol 
= 
cS 


CHIP 
CHIP 
CHIP 
CHIP 
CHIP 


1000PF 
OSOTUF 
ehole 
4PF 
SPE 


CHIP 
CHIP 
CHIP 
CHIP 
CHIP 


0. O1U0F 
1000PF 
Age 
12Pe 
1000PF 


OOOO DiQi@ Qi aNgNn 
RAUGQAR DADRA Rar 


ELECTRO 
CHIP C 
CHIP C 
CHIP C 
CHIP C 


bs 
j=) 
= 
<= 


TRIMMING CAP (25PF) 

PIN CONNECTOR (2P) 

PIN CONNECTOR (12P) 

RF COAXIAL CABLE RECEPTACLE 
PIN CONNECTOR (2P) 

RF COAXIAL CABLE RECEPTACLE 
PIN CONNECTOR (3P) 
SHIELDING CASE 
SHIELDING COVER 


SMALL 
SMALL 
SMALL 
SMALL 
COIL 


FIXED 
FIXED 
FIXED 
FIXED 


INDUCTOR 
INDUCTOR 
INDUCTOR 
INDUCTOR 


SMALL 
COIL 
SMALL 
COIL 


FIXED INDUCTOR 


FIXED INDUCTOR 


TS-450S : K,X,P,E,E2,M,M2 
TS-690S : K,X,P,E,E2,M 


A\ indicates safety critical components. 


TS-450S/690S 


Meee: PARTS LIST 

Parts without Parts No. are not supplied. 

Les articles non mentionnes dans le Parts No. ne sont pas fournis 

Teile onne Parts No. werden nicht geliefert. PLL UNIT (X50-3150-XX) 


Ref. No. Address |New Parts No. Description 
Parts 


SMES |ft Bl F Bom BSR 


L40-4791-19 SMALL FIXED INDUCTOR 
L34-4287-05 COIL 
L40-4791-19 SMALL FIXED INDUCTOR 
L40-3962-17 SMALL FIXED INDUCTOR 
L34=}163'-05 COIL 


b40=2292-M7) SMALL FIXED INDUCTOR 
b40-1592-17 SMALL FIXED INDUCTOR 
L40=150R-)7 SMALL FIXED INDUCTOR 
L40-4701-17 SMALL FIXED INDUCTOR 
L40-1011-14 SMALL FIXED INDUCTOR 


La0=2262-17 SMALL FIXED INDUCTOR 
L40-4701-17 SMALL FIXED INDUCTOR 
LAO =a 705-17 SMALL FIXED INDUCTOR 
L&0=399b-17 SMALL FIXED INDUCTOR 
L40-4701-17 SMALL FIXED INDUCTOR 


L34-4222-05 COIL 
L33-0664-05 CHOKE COIL 
D7 7-09635-05 CRYSTAL RESONATOR ( 20MHZ) 


N30-2604-41 PAN HEAD MACHINE SCREW 


RK73FB2A101J CHIP 
RK73FB2A223J CHIP 
RK73FB2A103J CHIP 
RK73FB2A102J CHIP 
RK73FB2A101J5 CHIP 


100 
22K 
10K 
1.0K 
100 


47K 
100 
820 
100 
4.7K 


RK73FB2A473J CHIP 
RK73FB2A101J3 CHIP 
RK73FB2A821J CHIP 
RK73FB2A101J CHIP 
RK73FB2A472J CHIP 


RK73FB2A103J. CHIP 
RK73FB2A471J CHIP 
RK73FB2A103J CHIP 
RK73FB2A471J CHIP 
RK73FB2A153J CHIP 


10K 
470 
10K 
470 
15K 


RK73FB2A103J CHIP 
RK73FB2A561J CHIP 
RK73FB2A272J CHIP 
RK73FB2A273J CHIP 
RK73FB2A103J CHIP 


10K 
560 
227k 
27K 
10K 


RK73FB2A471J5 CHIP 
RK73FB2A220J CHIP 
RK73FB2A223I5 CHIP 
RK73FB2A223J CHIP 
RK73FB2A101J CHIP 


470 
Peps 

22K 
22K 
100 


RK73FB2A105J CHIP 
RK73FB2A104J CHIP 
RK73FB2A473J CHIP 
RK73FB2A101J5 CHIP 
RK73FB2A105J CHIP 


1.0M 
100K 
47K 
100 
1. 0M 


RK73FB2A104J CHIP 
RK73FB2A473J CHIP 
RK73FB2A101J5 CHIP 
RK73FB2A105J CHIP 
RK73FB2A104J CHIP 


100K 
47K 
100 
1 OF 
100K 


pee teiey Meee yeceCy SEY eSCy Cyt, Qe, yc Geng, aqGgaqaqa Gaagac 


R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 


TS-450S : K,X,P,E,E2,M,M2 
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TS-450S/690S 


<x New Parts 


Parts without Parts No. are not supplied 


Les articles non mentionnes dans le Parts No. ne Sont pas fournis 


Teile onne Parts No. werden nicht geliefert. PLL UNIT (X50-3150-XX) 


Address |New Parts No. Description 


m Y/R % 


RK73FB2A473J 
RK73FB2A101J 
RK73FB2A101J 
RK73FB2A105J 
RK73FB2A104J 


RK73FB2A473J 
RK73FB2A101J 
RK73FB2A470J 
RK73FB2A392J 
RK73FB2A103J 


RK73FB2A471J3 
RK73FB2A561J 
RK73FB2A101J 
RK73FB2A472J 
RK73FB2A103J 


RK73FB2A220J 
RK73FB2A331J 
RK73FB2A470J 
RK73FB2A561J 
RK73FB2A101J5 


RK73FB2A103J 
RK73FB2A220J 
RK73FB2A471J 
RK73FB2A101J 
RK73FB2A681J 


RK73FB2A470J 
RK73FB2A472J 
RK73FB2A331J 
RK73FB2A102J 
RK73FB2A682J 


RK73FB2A103J 
RK73FB2A331J5 
RK73FB2A223J 
RK73FB2A273J 
RK73FB2A102J 


RK 73FB2A334J 
RK73FB2A162J 
RK73FB2A102J 
RK73FB2A101J5 
RK73FB2A682J 


RK73FB2A102J 
RK73FB2A331J 
RK73FB2A220J3 
RK73FB2A223J 
RK73FB2A562J 


RK73FB2A682J 
RK73FB2A6B4I 
RK73FB2A182J 
RK73FB2A103J 
RK73FB2A104J 


R99 ,100 RK73FB2A472J 
R101-104 RK73FB2A221J3 
R105 RK73FB2A161J 
R106 RK73FB2A221J5 
R107 RK73FB2A472J 


DmuwDmwyyD DwDwvaDyD DwyawDyyD Soyo oles lee hes] DDwDyD Ad AS Ay A a DwvwvDwyDyD 2 oo alse bs ois a} 2 a jks 6 ie ois & = 8) DwDwyDwDD DuwDwyDwyD 
Se eee mer eyeep erty CPC y Gye, Ce “Kee Cy Cy ty CyCy Cyc CyGse tye eet gc ycy Cy yCGae, KC Cyc ey ee Gs oC. e ey eye, 
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TS-4505/6905 


PARTS LIST 


* New Parts 
Parts without Parts No. are not supplied 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. PLL UNIT (X50-3150-XX) 
Teile ohne Parts No. werden nicht geliefert. CAR UNIT (X50-3160-00) 


Description 


Bm BSR 


RK73FB2A102J CHIP R LOK J \}1/10W 16905 
RK73FB2A331J5 CHIP R 330 J VA7LOWS 6905S 
RK73FB2A101J CHIP R 100 J PI/10W 46905 
RK73FB2A331J CHIPPER 550 J 1/10W |690S 
RK73FB2A471J5 CHIP R 470 J 1/10W {6905 
RK73FB2A220J CHIP R 22 Jeo slow 
RK73FB2A103J CHIP R 10K J 1/10W 
R92-0679-05 CHIR) R O @HM 4505S 
RK73FB2A101J CHIP R 100 J 1/10W 


R92-1061-05 JUMPER REST) \O7GHM 


15V166 DIODE 
RESISS DIODE 
1SV166 DIODE 
RUSTS5 DIODE 
15V166 DIODE 


RLS135 DIODE 
15V166 DIODE 6905 
RL3S135 DIODE 6905 
DAN202K DIODE 
1SV166 DIODE 


RESTS9 DIODE 
UPD74HC390G IC 
5N16913P IC(DUBLE BALANCED MIXERS) 
SN76514N IC (MIXER) 

CXD1225M ICCPLL SYNTHESIZER) 


TA78LO8F Ic 
25C2714¢Y) TRANSISTOR 
2562702) TRANSISTOR 
DTC114EK DIGITAL TRANSISTOR 


DTC114EK DIGITAL TRANSISTOR 

2SK210(GR) PET 

25K210¢GR) BE 6905 
25C2714¢Y) TRANSISTOR 

2SC2996¢Y) TRANSISTOR 

25C2714¢Y) TRANSISTOR 


25C3324(G) TRANSISTOR 
DTC114TK DIGITAL TRANSISTOR 
2SC2996¢Y) TRANSISTOR 
25C3324(G) TRANSISTOR 
DTC114EK DIGITAL TRANSISTOR 


DTA143EK DIGITAL TRANSISTOR 
2502714 ¢Y¥) TRANSISTOR 


X58-3390-03 SUB UNIT(VCQ2) 
CAR UNIT (X50-3160-00) 


CEO4EW1A470M ELECTRO A7UF 10WV 
CK73FB1E103K CHIP C 0.01UF K 
CEO4EW1A470M ELECTRO ATUF 10WV 
CK73FB1H271K CHIP C Z70FF K 
CC73FCH1H390J Chie {C S9PF J 
CK73FB1E103K CHIP C 0.01UF K 
CK73EB1E104K CHIP C 0.10UF K 
CK73FB1E103K GHIP | C GOLOLTUF K 
CEO4EW1A470M ELECTRO 47UF 10WV 
CK73FF1E104Z CHIP C O>1UEF Z 


TS-450S : K,X,P,E,E2,M,M2 
TS-690S : K,X,P,E,E2,M 
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Y:PX(Far East, Hawaii) T:England E:Europe 
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TS-4505/690S 


100 


* New Parts 


Parts without Parts No. are not supplied 


Les articles non mentionnes dans le Parts No. ne sont pas fournis 
Teile ohne Parts No. werden nicht geliefert. CAR UNIT (X50-3160-00) 


Ref. No. Address |New Parts No. Description 
Parts 


SRES |ft Bl F at mB mm HY 


C14 CK73FB1H331K CHIP C SS0PF 
C15 CK 73FB1H471K CHIP C 470PF 
C16 CK73FB1H331K CHIP C 23S0RE 
C17 CK73FF1E104Z CHIP TC 0.1UF 

CK73FB1E103K CHIP C 0.01UF 


CEO4EW1A470M ELECTRG 47UF 
CK73FB1E103K CHIP C 0.01UF 
CEO4EW1A470M ELECTRO 4A7UF 
CK73FB1E103K CHIP C O0.01UF 
CEO4EW1A470M ELECTR@ 4A7UF 


CK73FB1H271K CHIP 
CK73FF1E104Z CHIP 
CK73FB1H681K CHIP 
CK73FB1H122K CHIP 
CK73FB1H681K CHIP 


270RE 
0.1UF 
6B0PF 
1200PF 
6B0PF 


CK73FB1H102K CHIP 
CK73FB1E103K CHIP 
CEO4EW1A470M ELECT 
CC73FCH1H1503 CHIP 
CC73FCH1H100D CHIP 


1000PF 
0.O01UF 
Q 47UF 
15PF 
10FE 


a GOiGy Gi Go: Ga Ga 


CK73FB1E103K CHIP 
CK73FB1H331K CHIP 
CC73FCH1HO60D CHIP 
CK73FB1H471K CHIP 
CC73FCH1HO60D CHIP 


0.01UF 
330PF 
6PF 
470PF 
6PF 


CK73FB1H331K CHIP 
CK73FB1E103K CHIP 
CK73FB1H102K CHIP 
CC73FRH1H270J CHIP 
CC73FCHIHORSC CHIP 


SS0EF 
0.01UF 
1000PF 
pONAS 
O2SPEF 


CC73FRH1H2703 CHIP 
CK73FB1H102K CHIP 
CK73FB1E103K CHIP 
CK73FB1H102K CHIP 
CC73FCH1H220J CHIP 


ZTE 
1000PF 
0.01UF 
1000PF 
22PE 


CC?3FCH1HORSC CHIP 
CC73FCH1HOSOC CHIP 
CC73FCH1HORSC CHIP 
CC73FCH1H220J CHIP 
CK73FB1H102K CHIP 


OS5PE 
SPE 
Os SPE 
22PE 
1000PF 


CK73FF1E104Z CHIP 
CCTSFSLIHIO TG CHIP 
CK73FB1E103K CHIP 
CC73FUJ1H100D CHIP 
CK73FB1H471K CHIP 


O0.1UF 
100PF 
0.01UF 
TOPE 
470PF 


CC73FCH1H330J CHIP 
CK73FB1E103K CHIP 
CC73FCH1HO10C CHIP TPE 
CC73FCH1HO30C CHIP Ber 
C05-0030-15 TRIM CAP 20PF 


S3RF 
0.01UF 


iG ien a AVUIAGN AUBIN UA ARU QAAAAR OGRAOAA QUO RPARA AAANA 


olelene) GBaADdDAaQ QNNAADND CS Weep EI oe Se DIAG i@Gg OQ Gea @ one) 


E40-3239-05 PIN CONNECTOR 
E04-0159-05 RF COAXIAL CABLE RECEPTACLE 
E40-3237-05 PIN CONNECTOR 
E04-0159-05 RF CQAXIAL CABLE RECEPTACLE 
E40-3239-05 PIN CONNECTOR 


eer andinavia K:USA Canada TS-450S : K,X,P,E,E2,M,M2 


fs TS-690S : K,X,P,E,E2,M 
Y:PX(Far East, Hawaii) T:England E:Europe 


Y:AAFES(Europe) X:Australia  M:Other Areas A\ indicates satety critical components. 


TS-4508/6908 


* New Parts 


Parts without Parts No. are not supplied 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Teile onne Parts No. werden-nicht geliefert. CAR UNIT (X50-3160-00) 


Address |New Parts No. Description Desti- 
Parts nation 


£/SER & ft (a) 


E40-3238-05 PIN CONNECTOR 
E40-5347-05 PIN CONNECTOR 


b40=4-701-1-7 SMALL FIXED INDUCTOR 
L40=6201 -17 SMALL FIXED INDUCTOR 
CA0-470 1-13 SMALL FIXED INDUCTOR 
L40-4701-17 SMALL FIXED INDUCTOR 
DA0=2207 517 SMALL FIXED INDUCTOR 


L40-4701-17 SMALL FIXED INDUCTOR 
La0=1.592s1)7 SMALL FIXED INDUCTOR 
L40-6801-17 SMALL FIXED INDUCTOR 
La0=1292s17 SMALL FIXED INDUCTOR 
40=6901—17 SMALL FIXED INDUCTOR 


La0=1592=17 SMALL FIXED INDUCTOR 
b34s4222-05 ICOIL 

L34=4005-05 COIL 

L34-4222-05 COIL 

b32=0201--05 OSCILLATING COIL 


bite t302-05 CRYSTAL RESONATOR(8.375MHZ) 


R90-022%-05 MULTI-COMP 
RK73FB2A560J CHIP 
RK73FB2A101J CHIP 
RK73FB2A102J CHIP 
RK73FB2A184J CHIP 


1/10W 
1/10W 
1/10W 
1/10W 


96 
100 
1.0K 
180K 


1/10W 
1/10W 
1/10W 
1/10W 
1/10W 


RK73FB2A103J CHIP 
RK73FB2A331J CHIP 
RK73FB2A470J CHIP 
RK73FB2A102J CHIP 
RK73FB2A681J CHIP 


10K 
330 
47 
1.0K 
680 


1/10W 
1/10W 
1/10W 
1/10W 
1/10W 


RK73FB2A103J CHIP 
RK73FB2A821J5 CHIP 
RK73FB2A470J CHIP 
RK73FB2A331J CHIP 
RK73FB2A470J CHIP 


10K 
820 
47 
330 
47 


RK73FB2A223J CHIP 
R9250670-05 CHIP 
RK 73FB2A470J CHIP 
RK73FB2A103J CHIP 
RK73FB2A821J5 CHIP 


22K 
O OHM 
47 
10K 
820 


1/10W 


1/10W 
1/10W 
1/10W 


1/10W 
1/10 
1/10W 
1/10 
1/10W 


RK73FB2A470J CHIP 
RK73FB2A103J5 CHIP 
RK73FB2A682J CHIP 
RK73FB2A221J CHIP 
RK73FB2A470J CHIP 


47 
10K 
6.8K 
220 
47 


1/10W 
1/10W 
1/10 
1/10W 
1/10W 


RK73FB24470J CHIP 
RK73FB2A472J CHIP 
RK73FB2A103J CHIP 
RK73FB2A220J CHIP 
RK73FB2A471J CHIP 


47 


Ze 


1/10W 
1/10W 
1/10W 
1/10W 
1/10W 


RK73FB2A221J CHIP 
RK73FB2A470J CHIP 
RK73FB2A333J CHIP 
RK 73FB2A682J CHIP 
RK73FB2A102J CHIP 


SelSclzelGelss) Sa)Selbojee)>0) Ssliscl>c)os)s0) Selesleclssl>c) elocjzelocjo0) bejpejsefeeles| Bsjisc)ecloc 
wii aneiey G@ereeq See ae Seaee Se eee SS eeer Seee 


TS-450S : K,X,P,E,E2,M,M2 
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TS-450S/690S 


* New Parts 


PARTS LIST 


Parts without Parts No. are not supplied 
Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Teile ohne Parts No. werden nicht geliefert. 


RK73FB2A470J 
RK73FB2A393J 
RK73FB2A331J 
RK73FB2A150J5 


RLS73 
YM6631 
TC7S504F 
SN16913P 
2oG27 t2e 


25C2714¢Y) 
25C2712(Y) 


Description 


&/R 


Ban 


CHIP R 
CHIP: R 
CHIP R 
CHIP R 


DIODE 
IC¢DDS) 


IC(2CH NAND GATE) 
IC(DUBLE BALANCED MIXERS) 


TRANSISTOR 


TRANSISTOR 
TRANSISTOR 


1C108,109 


C110 
C111 


ISL E2=1hS 


C116 
C117,118 


1C119 


C120 
Cr) 
C122 


C123 
C124 
C125 
C126 
C127 


C128 
C129, 130 


-00 : TS-690S (K,X,P,E,E2) 


CK73FB1H103K 
CK73FB1H103K 
CK73FB1H103K 
CK73FB1H103K 
CC4S5CH2HO30C 


CK45F1H103Z 
CC73FSL1H101J5 
CC73FSL1HS60J 
CK45F1H103Z 
CK73FB1H103K 


CK73FB1H103K 
CK73FB1H103K 
CEO4EW1E470M 
CK73FB1H103K 
CEO4EW1E470M 


CK73FB1H103K 
CK73FB1H103K 
CC45SL2H390I 
CK73FB1H103K 
CM93D2H102J 


CC455L2H271J5 
CC45SL2H331I 
CM93D2H102J 
CCASSL2H181J 
CM93D2H2225 


CC45SL2H181J 
CM93D2H102J 

CM93D2H561J | 
CC455L2H431J3 
CC45SL2H271I 


CC455L2H431J5 
CC45SL2H181J 
CC45SL2H331J 
CC45SL2H820I 
CC45SL2H221J 


CC49SL2H270I 
CC45SL2H121J 
CC4SSL2H151J 
CC455L2H471JI 
CC45SL2H470I 


CC45SL2H331J 
CCASSL2H101J 


-01 : TS-450S (K,X,P,E,E2) 


CHIP C 
CHIP C 
CHIP C 
CHIP C 
CERAMIC 


CERAMIC 
CHIP C 
CHIP C 
CERAMIC 
CHIP TC 


CHEE > C 
CHIP C 
ELECTRO 
CHIP C 
ELECTRO 


CHIP C 

CHIP C 

CERAMIC 
CHIP C 

MICA 


CERAMIC 
CERAMIC 
MICA 
CERAMIC 
MICA 


CERAMIC 
MICA 
MICA 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 


0.010UF 
0.010UF 
0.010UF 
0.010UF 
sek 


0.010UF 
1OUPF 
S6PF 
0.010UF 
0.010UF 


0.010UF 
0.010UF 
47UF 
0.010UF 
47UF 


0.010UF 
0.010UF 
SOP 
0.010UF 
1000PF 


ZIOee 
SSU0RF 
1000PF 
180PF 
2200PF 


180PF 
1000PF 
560PF 
430PF 
270PF 


430PF 
180PF 
SURF 
82PF 

220PE 


27PF 
120PF 
150PF 
470PF 
47PF 


SSOP 
100PF 


CAR UNIT (X50-3160-00) 
FILTER UNIT (X51-3110-XX) 


K 
K 
K 
K 
C 
Z 
J 
J 
Z 
K 
K 
K 
2 
K 
2 
K 
K 
J 
K 
J 
J 
a 
J 
J 
J 
J 
J 
dj 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 


-21 : TS-690S (M) -22 : TS-450S (M,M2) 
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TS-4503/6908 


oe PARTS LIST 
Parts without Parts No. are not supplied 
Les articles non mentionnes dans le Parts No. ne sont pas fournis. 


Teile onne Parts No. werden nicht geliefert. FILTER UNIT (X51-3110-XX) 


Address |New 
Parts 


fi iB | F 3B 


Parts No. Description 


BSE % 


CC45SL2H471J5 
CC45SL2H560J 
CC45SL2H221J 
CC45SL2H121J5 
C€C45SL2H2715 


CC45SL2H4705 
CC45SL2H151J 
CC4S5SL2H560J 
CC45SL2H6B80J 
CC45SL2H181J5 


CC455L2H470I 
CC4S5SL2H101J5 
CC45SL2H180J 
CC45SL2H430I 
CC45S5L2H151J 


CC45SL2H1 203 
CC45S5L2H510J 
CC45SL2H100D 
CC455L2H390J 
CC45SL2H180J 


CC45SL2H560J 
CC45SL2H120J 
CC45SL2H510J 
605=0030-15 


E04-0159-05 
E04-0159-05 
E04-0159-05 
E40-3237°05 
E40-3242-05 


E40-3237-05 
E40-3239-05 
E40-3242-05 


F06-4029-05 
JI3=0075=05 


L40-1021-14 
L40-1011-14 
L40-1011-14 
L40-1011-14 
L40-1011-14 


L40-1011-14 
L40-1011-14 
C39-1202=05 
L39sh203505 
L39-1204-05 


L39=1205=05 
L3941206-05 
L39=1207=05 
L39-1204-05 
L39-1208-05 


L29-1207-05 
L34=12768-05 
L34-1277-05 
L34-1281-05 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
TRIM CAP 


4A70PF 
S6PF 

220PRE 
P20PF 
210RF 


47PF 
TSOPF 
DOPE 
6BPF 
180PF 


47PF 
100PF 
18PF 
43PF 
LoOPE 


B2ZPE 
oN adg 
DOPE 
B9IEE 
16PF 


S6PF 
D2Pe 
SIP 


Gay Sag Seege Beeqooe Seqqe 


202F 


RF COAXIAL CABLE RECEPTACLE 
RF C@AXIAL CABLE RECEPTACLE 
RF COAXIAL CABLE RECEPTACLE 


PIN CONNECTOR 
PIN CONNECTOR 


PIN CONNECTOR 
PIN CONNECTOR 
PIN CONNECTOR 


FUSE 
FUSE HOLDER 


SMALL FIXED 
SMALL FIXED 
SMALL FIXED 
SMALL FIXED 
SMALL FIXED 


FIXED 
FIXED 


Ze 
G7P) 


G2P) 
(4P) 
CIE 


4A 


INDUCTOR 
INDUCTOR 
INDUCTOR 
INDUCTOR 
INDUCTOR 


INDUCTOR 

INDUCTOR 
(3. 3UH) 
(4.4UH) 
(1.24UH) 


(1.54UH) 
(1. 74UH) 
(0.96UH) 
(1.24UH) 
(0.68UH) 


(0.96UH) 
C6751) 
(9.51) 
(5.5T) 


TS-450S : K,X,P,E,E2,M,M2 
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TS-450S/690S 


* New Parts 


Parts without Parts No. are not supplied. 
Les articles non mentionnes dans le Parts No. ne sont pas fournis 
Teile ohne Parts No. werden nicht geliefert. 


L:Scandinavia K:USA P:Canada 
y:PX(Far East, Hawaii) T:England E:Europe 
104 Y:AAFES(Europe) X:Australia  M:Other Areas 


L34-1280-05 
b34=1282-05 
b34=1261-05 
L34=1359-05 
L34=1s60-05 


L39-0480-05 
bS2>-0107-09 
L92-O106-05 
E92 -OROR=05 


RIO=0227-05 

RK73FB2A100J 
RK73FB2A330J 
RK73FB2A270J 
RK73FB2A472J 


RK73FB2A271J3 
RK 73FB2A472J 
RK73FB2A104J 
RK73FB2A104J 
R92-0670-05 


R9I2-0679=05 
R92-0670-05 
R12-6:730-05 


So e1420=05 
$51=h420=65 
991-1420-05 
SS U=1L420=05 
501=1420-05 


S91=1429 05 
SO L=1420=05 
SIPS2416=05 


LFBO1 
LFBO1 
LFBO1 
LFBO1 
185101 


DSA301LA 
DSA301LA 
LFBO1 
LFBO1 
RLZJS.1B 


DAP202(K) 
RES ss 
SN74L5145N 
M54581P 
DTB143EK 


R92-1061-05 
R92=1061-05 
E35209438-05 
R92 aEO6d —05 
RIZ=1061-05 


R92=1061-05 
E31-1449-05 


PARTS LIST 


FILTER UNIT (X51-3110-XX) 


Description 


Z/ER 


COIL OGIO) 
COIL CESS) 
COIL C251) 
COIL LO rao 1D) 
COIL (4.9T) 


TOROIDAL COIL 
TOLOIDAL CORE 
TOLOIDAL CORE 
TOLOIDAL CORE 


(DETECTOR) 


MULTI-COMP 
CHIP 
CHIP 
CHIP 
CHIP 


4.7KX6 
10 

ie 2 
Pug) 

4.7K 


CHIP 
CHIP 
CHIP 
CHIP 
CHIP 


CHIP 
CHIP 0 
TRIMMING POT. 


Da DpmvwvwyDyD poe oe ore) 


RELAY 
RELAY 
RELAY 
RELAY 
RELAY 


RELAY 
RELAY 
SWITCH 


(SOF) 
CANT HF/SOM) 


DIODE 
DIODE 
DIODE 
DIQDE 
DIODE 


DIODE 
DIODE 
DIODE 
DIODE 
DIODE 


DIODE 

DIQDE 

IC(BCD TO DECIMAL DECODER/DRIV 
ICC TRANSISTOR ARRAY) 

DIGITAL TRANSISTOR 


JUMPER REST." 0-GHM 
JUMPER REST 0 OHM 
FINISHED WIRE SETC1IP,4P AT300 
JUMPER REST 0-08 
JUMPER REST O QHM 


JUMPER REST O OHM 
CONNECTING WIRE 


TS-450S : K,X,P,E,E2,M,M2 
TS-690S : K,X,P,E,E2,M 


A\ indicates safety critical components. 


TS-4505/690S 


« New Parts 


Parts without Parts No. are not supplied 


Les articles non mentionnes dans le Parts No. ne sont pas fournis 
Teile ohne Parts No. werden nicht geliefert. AT UNIT (X53-3370-00) 


Address Parts No. Description Desti- 
nation 


f{{ a m & F a om BSR tt 14) 


AT UNIT/AT-450 (X53-3370-00) 


C1 CM93D2H560J MICA D6PF 
e2-_-8 CK73FB1E103K CHIP C 0.Q1UF 
Coo ps0 CK73FB1H102K CHIP C 1000PF 
Cll CK73FB1E103K CHIP C 0.01UF 
C12 CEO4EW1A470M ELECTRO 47UF 


Cis CK73FB1E103K CHIP C G2G1UR 
C20 CEO4EW1E101M ELECTRO 

C21 CK73FB1E103K CHIP C 

C34 CK73FB1H103K CHIP C 0.010UF 
C35 CK73FB1E103K CHIP C 


C101-106 CK73FB1H103K CHIP C 0.010UF 
TC1 COS=00Sh-15 TRIM CAP 10PF 
vc101,102 C02-0024-05 VARIABLE CAPACITOR 


D40-0638-05 GEAR ASSY 


B37 -0082-05 FLAT CABLE 

E04-0157-05 RF C@AXIAL CABLE RECEPTACLE 
E40-5349-05 FLAT CABLE (16P) 
E40-3243-05 PIN CONNECTOR (8P) 


FI0=1296-02 SHIELDING PLATE 
F10-1499-04 SHIELDING PLATE 
FI0S1900=03 SHIELDING PLATE 
Fle=2007—-03 SHIELDING PLATE 


GO02-0717-04 SPRING 


L1 L39-04 96-05 COIL 
L2 C39 -041o=25 COIL 
26450 La0-101Tsi3 SMALL FIXED INDUCTOR 
ee) em sl L40-1011-17 SMALL FIXED INDUCTOR 
2 ee) 5 L40=1011-14- SMALL FIXED INDUCTOR 


ELOT=106 L40-1011-14 SMALL FIXED INDUCTOR 
L107 L34>1369-05 COIL 

L108 bo4age ies 15 AT COIL B 

L109 L34-3144-15 AT COIL A 

MOPS 102 E92>0:bho=05 TOLOIDAL CORE 


N87-3006-46 BRAZIER HEAD TAPTITE SCREW 
NBB-3006-46 FLAT HEAD TAPTITE SCREW 


1/40 
1/10W 
1/4W 
1/10W 
1/10 


RD14CB2E101J RD 100 
RK73FB2A102J CHIP 1.0K 
RD1I4CB2E470J RD 47 

RK73FB2A181J CHIP 180 
RK73FB2A103J5 CHIP 10K 


eo) 


1/10W 
1/10W 
1/10W 
1/10W 
1/10W 


RK73FB2A563J CHIP 
RK73FB2A121J3 CHIP 
RK73FB2A101J CHIP 
RK73FB2A563J CHIP 
RK73FB2A121J3 CHIP 


56K 
120 
100 
56K 
120 


RK73FB2A101J5 CHIP 
RK73FB2A330J CHIP 
RK73FB2A1035 CHIP 
RK73FB2A330J CHIP 
RK73FB2A103J CHIP 


100 
D3 
10K 
a9 
10K 


1/10 
1/10W 
1/10W 
1/10W 
1/10W 


DwDwuwwDaD DmumwvDwyDyD es lis a 
pepe ereg, eve Cpe” 1c) Cpe cy 


TS-450S : K,X,P,E,E2,M,M2 


L:Scandinavia K:USA P:Canada TS-690S : KX.P.EE2.M 


Y:PX(Far East, Hawaii) T:England E:Europe 
Y: AAFES(Europe) X:Australia  M:Other Areas A\ indicates safety critical components. 105 


TS-450S/690S 


106 


»* New Parts 


Parts without Parts No. are not supplied 


Les articles non mentionnes dans le Parts No. ne sont pas fournis 
Teile onne Parts No. werden nicht geliefert. 


AT UNIT (X53-3370-00) 
VCO2 (X58-3390-03) 


Description 


Z/SER 


RD14BB2E100J RD 

RK73FB2A472J CHIP 
RK73FB2A103J CHIP 
RK73FB2A472J CHIP 
R92-0670-05 CHIP 


RO1-3435-05 TRIM 


So h=2407-05 RELAY 
S76-0401-05 RELAY 


T42-0453-05 MOTOR 


1N60 DIODE 
155226 DIODE 
LFBO1 DIODE 
LFBO1 DIODE 
SN74S74NS Ic 


TC4066BF 
BA6109U2 
NIM2903M 
2SC2714¢Y) 
DTC114EK 


2SA1204(Y) 
DTC114EK 
DTD143EK 


Bo? O19 h-05 
E3)-6038-05 
001-0005-05 
E31-6038-05 
E31-6063-05 


ES3— 1947-05 


IC(BILATERAL SWITCH X4) 
IC(MOTOR DRIVER) 
ICCCOMPARATOR X2) 
TRANSISTOR 

DIGITAL TRANSISTOR 


TRANSISTOR 
DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 


CONNECTING WIRE 
CONNECTING WIRE 
COATING WIRE 

CONNECTING WIRE 
CONNECTING WIRE 


FINISHED WIRE SET 


VCO2 (X58-3390-03) 


B42-2437-04 


CK73FB1H102K 

CC73FSL1H101J 
CC73FCH1HO70D 
CC73FCH1H220J 
CC73FCH1HO70D 


CC73FCH1H160J 
CC73FCH1H120J5 
CK73FB1H102K 
CC73FCH1HO10CMU 
CK73FB1H102K 


LABEL 


CHIP 
CHIP 
CHIP 
CHIP 
CHIP 


CHIP 
CHIP 
CHIP 
CHIP 
CHIP 


DOQaQ Aa Qe 


1000PF 
POOP 
US 
PIRAS 
GaAs 


1BPF 
T2eE 
1000PF 
PACrE 
1000PF 


COS=0351-05 
E23-0603-05 
G13-0904-04 


L33-0690-05 
[34=2593-09 


N30-2604-41 


RK73FB2A682J 
RK73FB2A271J 


TRIMMING CAP 
TERMINAL 
CUCHION 


CHOKE COIL 3. 3UH 
COIL 


PAN HEAD MACHINE SCREW 


CHIP R 6.8K a 
CHIP R 270 J 


1/10W 
1/10W 
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TS-450S/6905 


x New Parts PARTS LIST VCO2 (X58-3390-03) 


SIDE TONE (X59-1060-00) 


Parts without Parts No. are not supplied. VOX (X59-1080-00) 
Les articles non mentionnes dans le Parts No. ne sont pas fournis. FM MIC (X59-3000-03) 
Teile ohne Parts No. werden nicht geliefert. NOTCH (X59-3030-00) 


Ref. No. Address |New Description 
SR ES ar mn BSR 


RK73FB2A331J CHIP R 
7 RK73FB2A472J CHIP R 
RK73FB2A471J CHIPAR 
RK73FB2A560J3 CHIP R 


1SV164 DIODE 
2SKSO8NV(K52) FET 
25C2714¢Y) TRANSISTOR 


SIDE TONE (X59-1060-00) 


CK73FB1E473K CHIP 0.047UF 
CK73FB1H123K CHIP 0.012UF 
CK73FB1E473K CHIP 0.047UF 


RK73FB2A823J CHIP 
RK73FB2A223J CHIP 
RK73FB2A472J CHIP 
RK73FB2A102J CHIP 
RK 73FB2A103J CHIP 


82K 
22K 
4.7K 
LOK 
10K 


RK73FB2A333J CHIP 
RK73FB2A103J CHIP 
RK73FB2A333J CHIP 
RK73FB2A183J CHIP 
R92-0670-05 CHIP 


33K 
10K 
33K 
18K 
O OHM 


DumwDvwyDy i oe o> 0 be op) Big e@ 


DAN202(K >) DIODE 
DAP202¢K) DIODE 
DAN202¢K ) DIQDE 
290271207) TRANSISTOR 


VOX (X59-1080-00) 


CK73FB1H102K CHIP 
CK73FB1E223K CHIP 


1000PF 
On022UR 


100K 
10K 
4.7K 
10K 
1.0 


RK73FB2A104J CHIP 
RK73FB2A103J- CHIP 
RK73FB2A472J CHIP 
RK73FB2A103J CHIP 
RK73FB2A105J CHIP 


100K 
1.0M 
10K 

0 OHM 


RK73FB2A104J CHIP 
RK73FB2A105J CHIP 
RK73FB2A103J CHIP 
R92-0670-05 CHIP 


DuouwDy DDwDvDwA Qe 


DAP202¢K) DIODE 
NJM2904M IC(OP AMP X2)) 
TC4001BF IC(NOR X6) 
256271267) TRANSISTOR 


FM MIC (X59-3000-03) 


CC73FCH1H680J CHIP 68PF 
CK73FB1H561K CHIP DOOPE 
CC73FCH1H390J CHIP 39PF 
CK73FB1H102K CHIP 1000PF 


R92-0670-05 CHIP O OHM 
RK 73FB2AXXXJ CHIP 


NJM4556M IC(OP AMP X2)) 
290627126Y) TRANSISTOR 


NOTCH (X59-3030-00) 
CK73FB1H682K CHIP C 6800PF 
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* New Parts 


PARTS LIST 


NOTCH (X59-3030-00) 


Parts without Parts No. are not supplied. NB (X59-3350-00) 
Les articles non mentionnes dans le Parts No. ne sont pas fournis. FAN (X59-3370-00) 
Telle onne Parts No. werden nicht geliefert. TRX (X59-3680-01) 


Address |New Description 
Parts 


ae | # it m BSR 


CK73FB1H271K CHIP 27 OPE 
RK73FB2A913J CHIP 
RK73FB2A681J CHIP 
RK73FB2A913J CHIP 
RK73FB2A471J CHIP 
RK73FB2A913J CHIP 


91K 
680 
91K 
470 
91K 


RK73FB2A102J CHIP 
RK73FB2A913J5 CHIP 
RK73FB2A102J CHIP 
RK 73FB2A684J CHIP 
R92-0670-05 CHIP 


1.0K 
91K 

P0K 
680K 
O OHM 


DumwDvyDyD pope eke cbr elee! Q 
YQagn GQagQgag a 


NJM4558M IC(QP AMP X2)) 


NB (X59-3350-00) 


CK73FB1H103K CHIP 0.010UF 
CK73FB1H102K CHIP 1000PF 
CK73EF1E474Z CHIP 0.47UF 


RK73FB2A103J3 CHIP 10K 
RK73FB2A563J CHIP 56K 
RK73FB2A684J CHIP 680K 
RK73FB2A103J CHIP 10K 
RK73FB2A184J CHIPS 180K 


GAGA NAAR 


RI2=0670-05 CHIP OR O OHM 
TC4011BF IC(NAND X4) 
DTC114EK DIGITAL TRANSISTOR 


FAN (X59-3370-00) 
CK73FB1H103K CHIP C 0.010UF 


RK73FB2A103J CHIP 
RK73FB2A223J CHIP 
RK73FB2A562J CHIP 
RK73FB2A681J CHIP 
RK73FB2A562J CHIP 


10K 
22K 
5. 6K 
680 
5. 6K 


RK73FB2A332J CHIP 
RK73FB2A562J CHIP 
RK73FB2A223J CHIP 
RK73FB2A472J CHIP 
RK73FB2A103J CHIP 


3. OK 
ow OK 
Papas 
4.7K 
10K 


ee) DuwDwpyDwy DawDvwDwvay 


R92-0670-05 CHIP 0 OHM 


NJM2904M ICCOP AMP X2)) 
25C2712¢¥) TRANSISTOR 


TRX (X59-3680-01) 


R151 RK73FB2A471J3 CHIP 470 
R152 RK73FB2A103J3 CHIP 10K 
Rios RK73FB2A4735 CHIP 47K 
R154 RK73FB2A103J CHIP 10K 
R155 RK73FB2A471J3 CHIP 470 


R156 RK73FB2A103J5 CHIP 10K 


Q151,152 ZOAT2Z1350¥0 TRANSISTOR 
Q1535-155 DTC114TK DIGITAL TRANSISTOR 


L:Scandinavia K:USA P:Canada ee : igh is 
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PARTS LIST 


fas DELAY (X59-3860-00) 
Parts without Parts No. are not supplied. SELECT (X59-3920-00) 
Les articles non mentionnes dans le Parts No. ne sont pas fournis. BK-IN (X59-3930-00): 
Teile ohne Parts No. werden nicht geliefert. METER (X59-3940-00) 


Ref. No. Address |New Parts No. Description 
Parts nation |marks 


SMES |tt Bl F a 5 BB m& BY Rm 


DELAY (X59-3860-00) 
CK73FF1E104Z CHIP C 


RK73FB2A472J CHIP R 
RK73FB2A103J CHIP R 
RK73FB2A101J5 CHIP R 


RLS 7S DIODE 
DAN202K DIODE 
TC4538BF IC(ONE SHOT MULT) 


SELECT (X59-3920-00) 
CK73FF1C105Z CHIP C 1. OUF Z 


RK 73FB2A104J CHIP R 100K JALTATON 

RK73FB2A562J CHIP R 5.6K J 1/10W 

TC4053BF IC(3-INPUT 2CH MPX/DE-MPX) 
BK-IN (X59-3930-00) 


CK73FRIE3S93SK CHIP OL O59UF 
CK73FB1E683K Chir 0.068UF 
CK73FB1E683K CHIP 0.068UF 


RK73FB2A154J 
RK73FB2A103J 
RK73FB2A474J 
RK73FB2A103J 
RI2-9670'-05 


CHIP 
CHIP 
CHIP 
CHIP 


K 
K 
K 
CHIP J 
J 
J 
a 


RL573 
DAN202(¢K ) 
TC4069UBF 
TC4S11F 
DTC124EK 


DIODE 

DIQDE 

ICCINVERTER X6) 

IC¢2 INPUT NAND GATE) 
DIGITAL TRANSISTOR 


METER (X59-3940-00) 
CK73FF1E104Z CHIP C OSTUE. 


RK73FB2A103J CHIP 
RK73FB2A6B4J CHIP 
RK73FB2A224J CHIP 
RK73FB2A104J CHIP 
RK73FB2A102J CHIP 


10K 

680K 
220K 
100K 
1.0K 


RK73FB2A103J CHIP 
RK 73FB2A224J CHIP 
RK73FB2A684J CHIP 
RK73FB2A104J CHIP 
RK73FB2A224J CHIP 


10K 

220K 
680K 
100K 
220K 


RK73FB2A102J CHIP 
R92-0670-05 CHIP 


1.0K 
O OHM 


Daw DumuwDyD DawDuawDD 


HSM88AS DIODE 
NJIM2904M ICCOP AMP X2) 
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EXPLODED VIEW 


A B 


| M8 x 6 (OC) : N33-3006-41 
N M8 x 6 (Br-Tap) : N87-3006-46 
O M3 x 8 (Br-Tap) : N87-3008-46 
Q M3 x 6 (Bi-Tap)Blk : N89-3006-45 
R M3 x 8 (TP) : N90-3008-46 ys 


ESS & 
Ss WS 


Niet We 
me. 


= 
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EXPLODED VIEW 
oa Dict 


FILTER UNIT ASSY. 


CHASSIS 
ASSY 2 


SUB PANEL 
ASSY 
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EXPLODED VIEW 


Ee 
B : NO9-2051-05 
J MS x 4 (Bi) : N35-3004-46 
Mx2 K Ms x 18 (Bi) : N35-3018-46 
eg M M2.6 x 6 (Br-Tap): N87-2606-46 


P M3 x6 (F-Tap) : N88-3006-46 


' i 
VS-2 La Mx3 
(OPTION) 
2ll CAR 
i il (X50-316) 
M 


CHASSIS 
ASSY 1 


(X46-312) 


112 


: N32-2604-46 
: N32-2606-46 
: N32-3016-46 


E M2.6 x 4 (F) 
F M2.6 x 6 (F) 
H M3 x 16 (F) 


2 
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EXPLODED VIEW 


200 
SWITCH 


(X4I-317)D/5 


(X41-317)A/5 
130 
LS 
13 
130 


200 
SWITCH 


2 130 | 


; 


163 


LED ASSY 


158 |16 
[159 


® 


— 


KS) 
154 
ISI 

150 


1 = a 


146 
149 


142 |143 


(X44- 313) C/4 


381139 11401152 


4 | 
144 
148| 147 


200 


SWITCH 
(X41-317 


a edooe /” /’ 
RDP! / 
SCL! / 


aoe. 
1s ye 
\ [MOR oe! 


1113 


TS-4505/690S 


114 


EXPLODED VIEW 


K 


A 


X M3x8 


FILTER 
(X5 1-311) 


L M4 x 10 (Bi) 
N M8 x 6 (Br-Tap) 


: NO9-0623-05 
: N35-4010-46 
: N87-3006-46 
: N30-3008-46 


TS-450S/690S 


EXPLODED VIEW 


‘pueog Dd 9y} UMOP yeaIq AeLU JAaPJO BSIaAe1 BY) UI KHuUNO|\ 
‘pueog Dd 9} UO JOWOededD |BjqeUeA ay} Japjos Uey} 

pue Buiseo pjaiys pue Ajquuesse Jsea6 ‘pieog dq ‘Jo"Oeded ajqeuen 
9} s|quuesse ‘pieog dq uO JOYOeded ajqeleA e BuljuNOowW UsU/\\ 
dd uo s0yI9ede9 ajqeiieA jo BunUNOW Ul UONe|D 


90¢ 
(€ve-SbX) IVNIS 


2x] 


oe e/V 


] 
cond eg 


€/G (LEE -ESX) 


Sid 
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9v-900€-88N : (del-4)9X EW A 
Q9p-900€-L8N : (del-1g) 9X EW N 
QP-SLOE-GEN : (ig) SL XEW » 
Ly-900E-EEN : (909XEN | 


"| 
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PACKING 


CE 
106 Protection bag (H25-0029-04) 


100 Polystyrene foamed fixture (F) 
(H10-2727-02) 


110 


7P DIN plug assy (E07-0751-05) 
13P round plug assy (E07-1351-05) 
Connecting wire (CAL) (E31-2154-05) 


Fuse (4A) (FO06-4029-05) 
Fuse (25A) (F51-0011-05) 
127 Knob (K23-0712-04) 


102 Packing fixture 
(H12-1315-04) 


105 Protection bag (H25-0112-04) 


52 


Item carton box 


(H52-0121-04) 
(H52-0125-04) 
(H52-0129-04) 
(H52-0209-04) 
(H52-0210-04) 
(H52-0211-04) 


: TS-450SAT (K,X,P,M,M2) 
: TS-450S (K,X,P,M,M2) 

: TS-690S (K,X,P,M) 

: TS-450SAT (E,E2) 

: TS-450S (E,E2) 
: TS-690S (E,E2) 


DC cable (E30-3035-05) 


104 Protection bag (H25-0079-04) : K,P,M,M2,X 
180 Microphone (T91-0352-15) 


Label (UPC cord) 
(B44-2163-04) 


34 Warranty card 


(B46-0410-30) : K 
(B46-0419-00) : E,E2 


101 


103 Protection cover 


(H20-1440-03) 


(B46-0422-00) : P 

37. ‘Instruction manual 
(B62-0095-00) : K,X 
(B62-0096-00) : M,M2,P,E,E2 
(B62-0097-00) : E,E2 

38 Instruction manual (Command) 

(B62-0099-00) 


Polystyrene foamed fixture (R) 
(H10-2728-02) 


Outer packing case 


(H62-0107-04) 
(H62-0108-04) 
(H62-0109-04) 
(H62-0181-04) 
(H62-0182-04) 
(H62-0183-04) 


: TS-450SAT (K,X,P,M,M2) 
: TS-450S (K,X,P,M,M2) 

: TS-690S (K,X,P,M) 

: TS-450SAT (E,E2) 

: TS-450S (E,E2) 

: TS-690S (E,E2) 
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ADJUSTMENT 


Required Test Equipment 


1. DC Voltmeter (DC V.M) 
1) Input resistance : More than 1MQ 
2) Voltage range : 1.5 to 1000V AC/DC 
Note : A high-precision multimeter maybe used. 
However, accurate readings can not be obtained 
for high-impedance circuits. 
2. AC Ammeter 
1) Current range :1.5A, 3A, 20A, High-precision 
ammeter may be used. 
3. RF VTVM (RF V.M) 
1) Input impedance : 1MQ and less than 3pF, min. 
2) Voltage range : 10mV to 300V 
3) Frequency range : 10kHz to 100MHz or greate. 
4. AF Voltmeter (AF V.M) 
1) Frequency range : 50Hz to 10kHz 
2) Input resistance : 1MQ or greater 
3) Voltage range : 10mV to 30V 
5. AF Generator (AG) 
1) Frequency range : 200Hz to 5kHz 
2) Output : 1mV or less to 1V, low distortion 
6. AF Dummy Load 
1) Impedance : 8Q 
2) Dissipation : 3W or greater 
7. Oscilloscope (SCOPE) 
Vertical amplifier which has frequency characteris- 
tics higher than 100MHz. 
Requires high sensitivity, and external synchroni- 
zation capabiliity. 
8. Tracking Generator 
1) Center frequency : 50kHz to 9OMHz 
2) Frequency deviation : Maximum +35MHz 
3) Output voltage : 0.1V or greater 
4) Sweep rate : At least 0.5sec/cm 
9. Standard Signal Generator (SSG) 
1) Frequency range : 50kHz to 500MHz 
2) Output : -20dB/0.1uV to 120dB/1V 
3) Output impedance : 50Q 
4) AM and FM modulation can be possible 
Note : Generator must be frequency stable. 


To Control unit 


10. Frequency Counter (f. counter) 
1) Minimum input voltage : 5|0mV 
2) Frequency range : 500MHz or greater 
3) Output impedance : 50Q 
11. Noise Generator 
Must generate ignition noise containing harmonics 
beyond 30MHz. 
12. RF Dummy Load 
1) Impedance : 150Q 
2) Dissipation : 150W or greater 
13. Power Meter 
1) Impedance : 50Q 
2) Dissipation : 150W continuous or greater 
3) Frequency limits : 6|OMHz or greater 
14. Spectrum Analyzer 
1) Frequency range :100kHz to 500MHz or 
greater 
2) Bandwidth : 1kHz to 3MHz 
15. Detector 
1) For adjustment of PLL/VCO BPF 


OUTPUT 


INPUT Q——__ 


5P 


To oscilloscope 


100P 


GNO GND 


16. Directional Coupler 
17. Power Supply 
PS-SoaRo OS 
18. Microphone 
MC-43S or MC60 (S8) 


Preference 
Japanese ''SG" American ''SG"' 
= (210 | NY eeeeees ema e  e e 0.25uV 
GOB sh 82 Sos csastenaeinets Rees 0.5uV 
CEB i cAevigd meds aes 1uV 
RS | 5): eee, meee ee 2uUV 
DAN hel Oct MOM aR 8uV 
SOG Bie PAOn eee eae ne tet 15.8uV 
AOE Br whisk, Neck 22 tll ea tale nettles ak ince 50uvV 
SOE. ticehak eer eee 158uV 
BOGE aa. 8 ois eels, Ne PONT: 500uV 
POCB I: BE ee Ree eee ees 1.58mV 
COC RE Sette eres rt: 5mV 
QOGIS Sern deste tata teria aniries irmenieebinty 15.8mV 
OOCE Rae) oe ree bo. far Sta. 5OmV 
i ZOGB ye... erate. nee 0.5V 
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ADJUSTMENT 


Operations 

1. Setting of adjustment mode . 

1) Power ON while pressing the AIP, XIT, SCAN keys. 
(MENU No. changes when turn knob of M. CH/ t MENUING: 
VFO CH.) 


2) Push the UP key by MENU No. 2, write can be 
made for adjustment frequency to the memory 
channel. 
3) Memory channel is displayed by MENU No. 3. 03 ch00 
Memory can be changed by UP, DOWN keys. 
4) MENU No. 3~13 can be used in adjust mode. 
5) In the adjust mode, ordinary memory channel is dis- 
played by pressing CLR key. 
Channel can be changed by the VR of M.CH/ 
VFO CH. 


es Memory channel 


is Memory channel 


2. Setting of expansion menu mode 
1) Power ON while pressing the M. IN key. 3.2 on 
(Power down 10W used only for adjustment) 


3. Others 


1) ANT between measuring terminals can be used on 
the side of HF-50M unless otherwise specified. 


Frequency Table for Adjustment 


Item CH | Frequency | Mode |MENUNo.| AGC | AIP Frequency MENU No. 

RFG 00 | 14.100.00 | USB 03 FAST | OFF S/N 29.800.00 OFF 
RIT 00 | 14.100.00 | USB 04 FAST | OFF S/N 22 | 51.100.00 | FM =: OFF 
IF SHIFT 00 | 14.100.00 | USB 05 FAST | OFF S/N 23 | 50.100.00 | USB FAST | OFF 
MCF 00 | 14.100.00 | USB FAST | OFF S/N 24 | 53.800.00 | USB FAST | OFF 
LO2 00 | 14.100.00 | USB FAST | OFF SOL 25 | 14.100.00 | USB FAST | OFF 
IF AMP 00 | 14.100.00 | USB 06 FAST | OFF SQL 26 | 28.800.00 | FM . OFF 
OPT FIL 01 | 14.099.50 | USB 07 FAST | OFF ALC voltage | 27 | 29.600.00 | CW FAST | OFF 
8.83 MCF | 02 | 14.100.00 | USB FAST | OFF TX AMP 27 | 29.600.00 | CW FAST | OFF 
IF trap 02 | 14.100.00 | USB FAST | OFF MIX BIA 27 | 29.600.00 | CW FAST | OFF 
MIX BAL 03 | 0.100.00 | USB FAST | OFF MIX BIA 28 | 53.500.00 | CW FAST | OFF 
RF AMP 04 | 24.800.00 | USB FAST | OFF 50M AMP | 29 | 51.900.00 | CW FAST | OFF 
RF AMP 05 | 53.800.00 | USB FAST | OFF NULL 30 | 3.500.00 | CW FAST | OFF 
FM AMP 06 | 28.800.00 | FM = OFF ALC 31 | 14.200.00 | CW FAST | OFF 
S-meter 06 | 28.800.00 | FM ‘ OFF 100, 50W~=s«| 32: | 24,900.00 | CW FAST | OFF 
S-meter 07 | 14.100.00 | USB 08 FAST | OFF 100, 50W + | 33: | 29.600.00 | CW FAST | OFF 
S-meter 08 | 28.800.00 | USB 09 FAST | OFF 100, 50W =| 34! 53.500.00 | CW FAST | OFF 
S-meter 09 | 50.100.00 | USB 10 FAST | OFF 10W 35 | 51.900.00 | CW FAST | OFF 
BEEP 10 | 14.100.00 | USB FAST | OFF 10W 36 | 14.200.00 | CW FAST | OFF 
NOTCH 10 | 14.100.00 | USB FAST | OFF 10W 37 | 1.840.00 | CW FAST | OFF 
NB 10 | 14.100.00 | USB FAST | OFF MIN PWR | 38 | 14.200.00 | CW FAST | OFF 
RF ATT 10 | 14.100.00 | USB FAST | OFF CAR point | 39 | 14.200.00 | USB 1 FAST | OFF 
RF GAIN 10 | 14.100.00 | USB FAST | OFF CAR point | 39 | 14.200.00 | USB 12 FAST | OFF 
AGC 10 | 14.100.00 | USB F/S | OFF ALC meter | 39 | 14.200.00 | USB 13 FAST | OFF 
VOICE 10 | 14.100.00 | USB FAST | OFF CAR sup. 39 | 14.200.00 | USB FAST | OFF 
S/N 11 | 0.550.000 | AM FAST | OFF Spurious 40 | 53.900.00 | CW FAST | OFF 
S/N 12 | 1.550.000 | AM FAST | OFF Spurious 41 | 21.200.00 | CW FAST | OFF 
S/N 13 | 1.800.00 | LSB FAST | OFF SWR 42 | 14.200.00 | CW FAST | OFF 
S/N 14 | 3.550.00 | LSB FAST | OFF SWR Meter | 43] 1.840.00 | CW FAST | OFF 
S/N 15 | 7.100.00 | LSB FAST | OFF FM DEV 44 | 28.700.00 | FM = OFF 
S/N 16 | 10.100.00 | USB FAST | OFF FM MIC 44 | 28.700.00 | FM < OFF 
S/N 17 | 14.100.00 | USB FAST mM OEF Processor 45 | 14.200.00 USB FAST ORE 
S/N 18 | 21.100.00 | USB FAST | OFF Side tone 45 | 14.200.00 | CW FAST | OFF 
S/N 19 | 24.800.00 | USB FAST | OFF Fan motor | 46 | 51.900.00 | CW FAST | OFF 
S/N 20 | 28.800.00 | USB FAST | OFF 
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TS-4508/690S 


ADJUSTMENT 


Front Panel (TS-450S) 


0 10 


NB 
Ye | 


=O OOO 


ANT 
(HF~50M) 


ojojojojo|O/OlOIO|O 
3e888o00e000 


DSP2 DSP1 REMOTE E ae CW KEY 


ANT ANT 
(HF~50M) (50M) ACC3 DC 13.8V 
oi 
ees WEY 


AeGsBSBso0e00b 
UG STS AN ahi CS la eal 


DSP2 OSP1 REMOTE hee CW KEY 


OL OLO}OLJOLOUOOUC 
fe fumed a) 


TS-4505/690S 


Initialize Setting and Display Check 


ADJUSTMENT 


Measurement Adjustment 
Item Condition sant tell bternimalulieakwlePacte hacthont Specifications/Remarks 
1. Setting IF VR13 | Set to mechanical 
centered point. 
LS Put the core into the} Not to break the core. 
deepest mechani- 
A cally. *S1 — OFF 
2. Display 1) DC IN: 13.8V Display Reset display Must display correctly. 
check and Connect the DC plug Display f. Must be no generation of 
reset FILTER S1_ : HF (TS-690S) : 14.000.00 smoke or abnormal noise. 
POWER : ON MODE : USB Should be at the reset 
After checked POWER : OFF FUNCTION RX:A_ | frequency. 
Pushing A=B, POWER: ON FUNCTION TX: A 
METER : ALC 
FILTER 8.83 : 6kHz 
FILTER 455° = 2:-4kHz 
AGC : SLOW 
PLL and CAR Adjustment 
Measurement Adjustment 
Item Condition ao Unie (Terninaiid niece Method Specifications/Remarks 
ea tae eae 
1. Reference f. counter |CAR_ | TP1 Plas mG 20.000.000MHz +20Hz 
2. LO8 Oscilloscope CN3-1 CAR EZ 1.00Vp-p +0.05Vp-p 
8.375MHz (100MHz) Make adjustment in 
f. counter the drawing direc- 
tion of core. 
Tot [aa7emz 
3. GOMHz BPF Oscilloscope IC5-5 L16 MAX. (0.7Vp-p) 
(100MHz LA7 
4. DLO | 1) Frequency : 14.200MHz or more) CN4 Lig~ | MAX. (0.2Vp-p/50Q) 
L20 
5) PLEIE BP 1) Frequency : 50.200MHz Oscilloscope | PLL Wes PLL L31 MAX. (0.1Vp-p) 
TS-690S Dean | L32 
6. VCO 1) Frequency : 0.03MHz DC V.M TP2 L5 2.5V 
: 10.490MHz 7.0V or less check. 
2) Frequency : 10.500MHz ey, 2.5V 
: 21.490MHz 7.0V or less check. 
3) Frequency : 21.500MHz L9 2.5V 
: 40.490MHz 7.0V or less check. 
TS-690S | 4) Frequency : 60.000MHz L11 ae 
zee : 40.500MHz 2.5V or more chack. 
X58-3390 


Adjustment Mode setting 


Measurement 


Test- 
equipment 


Adjustment 


Condition Specifications/Remarks 


Terminal 


1) POWER : OFF 
Pushing AIP, XIT and SCAN, 
POWER : ON 


Select MENU No. 2. | 02 
UP key : 1 push. Beep tone check 
Select MENU No. 3. | 03 ch00 
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Receiver Section Adjustment 


Item 


1. RF GAIN 


2. RIT 


3. IF SHIFT 


4. MCF 


6: LOZ 


6. IF AMP 


7. Option 
filters check 


8. 8.83MHz 
MCF 


9. IF trap 


10. MIX BAL 


11. RF AMP 


TS-690S 


13. S-meter 
(FM) 


Measurement Adjustment 
Condition onulpttatt| Untt -Tenninal | Unit | Pane Method Specifications/Remarks 
1) CH: 00 (14.100.00, USB) DCV.M |IF CN10-5 | IF VR10 | 3.0V +0.03V 
RF GAIN : MAX 
1) RIT VR : Center Front | M.CH | Select MENU No. 4. | 04 
panel |/VFO | UP key :1 push Beep tone check 
1) IF SHIFT VR : Center Select MENU No. 5. | 05 
Le UP key :1 push Beep tone check 
1) MODE : FM Spectrum | RF Wire RF L53~ | Repeat 2~3 times. | Ripple : Within 1dB 
Tracking generator analyzer L55 ~—| Adjust it to make 73.05 
Output :-30dBm Tracking TP1 gain maximum, and 73.043 73.057 
Center f. : 73.05MHz generator make the band flat 
as shown in the 
right. 
SS ee 
Oscilloscope | RF Les RF VR6 0.80Vp-p +0.05Vp-p 
(100MHz) | | 
1) CH: 00 (14.100.00, USB) SSG Rear |ANT Front |M.CH | Select MENU No. 6. | 06 
SSG f. : 14.10MHz panel panel |/VFO 
SSG ATT : 40~-6dBu DM. SP EXifocal az L71~ | Repeat 2~3 times. 
Connect the YK-88S-1 to Oscilloscope y3 AF output MAX. 
RF unit CN12 and CN13. AF V.M 
YK-88S-1 
2) CH : Changeover Front lM.cH Select MENU No. 3. | 03 ch00 
panel |/VFO | UP key : 1 push 03 ch01 
1) CH :01 (14,099.50, USB) YK-88C-1 | RF CN14 Front |M.CH | Select NEMU No. 7. | 07 
SSG ATT : 10dBu CN15 panel |/VFO Signal shall be received. 
Connect the filters to each YK-455C-1 | IF CN17 
connectors. CN18 
2) CLEAR key :1 push 
(Adjustment mode reset) 
1) CH: 02 (14.100.00, USB) RF L74 Repeat 2 times. 
SSG f. : 14.10MHz L75 AF output MAX. 
SSG ATT : OdBu 
After adjusted disconnect the 
filters. 
1) RF GAIN : MAX TC AF output MIN. 
SSG f. : 73.050MHz MEZ 
SSG ATT: 100 — 80dBu 
1) CH: 03 (0.100.00, USB) VR1 AF output MIN. 
AF VR : MAX 
SoG he Orr 
After adjusted AF VR: MIN te 
1) CH: 04 (24.800.00, USB) L35 AF output MAX. 
SSG ATT : 0~-10dBu 
(AGC shall not be applied.) 
2) CH : 05 (53.800.00, USB) | L41 AF output MAX. 
12. FM IF AMP | 1) CH: 06 (28.800.00, FM) IF L9 AF output MAX. 
SSG ATT : 40dBu 
SSG MOD : 1kHz 
SSG DEV : 3.0kHz 
1) SSG ATT : 28dBu VR4 |S9 + 60dB 
S 1 sheen + 78 20 40 600B 
TTT 
a a eat aad eetor bk Seared 
t 


ADJUSTMENT 


TS-450S/690S 
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TS-450S/690S 


Condition 


1) Adjustment mode setting 
POWER : OFF 
Pushing AIP, XIT and SCAN, 
POWER : ON 


14. S-meter 
(SSB) 


———— 


1) CH: 07 (14.100.00, USB) 
SSG) RE. OFF 


($1) 


_(S9) 
(SQ + 60) 


4) SSG ATT : 90dBu 


2) SSG ATT : 6dBu 


3) SSG ATT : 30dBn 


* 


5) CH : Changeover 


6) CH : 08 (28.800.00, USB) 
SSG ATT : 30dBu 
7) SSG ATT : 90dBu 


TS-690S 


8) CH : Changeover 


') CH: 09 (50.100.00, USB) 
SSG ATT : 26dBu 
10) SSG ATT: 86dBu 


Measurement 


Test- 
equipment 
SSG 
DM. SP 
Oscilloscope 
AF V.M 


DC V.M . 


1) CLEAR key :1 push 
|__(Adjustment_mode reset) 


Unit 


Rear 
panel 


Terminal 


ANT 
EXT. SP 


TP (SM) 


ADJUSTMENT 


Adjustment 


Unit | Parts 


M.CH 
NFO 


Front 
panel 


Front |M.CH 


panel 
IF VR5 


VR1 


Method 


Select MENU No. 3. 
UP key :1 push 


Select MENU No. 8. 


0.6V 
Just after lighting 
of S1 (3 dots). 


s 
PWR 


UP key :1 push 
UP key :1 push 
Select MENU No. 3. 
UP key :1 push 


UP key :1 push 
UP key :1 push 
Select MENU No. 3. 


UP key :1 push 


Select MENU No. 10. 


UP key : 1 push 


UP key :1 push 


Note : When UP key is erroneously pressed while setting S-meter, return the MENU No. by 1 to reset. 


15. Beep tone 


1) CH: 10 (14.100.00, USB) 
AF VR: MIN 
CW/FSK key 
: Push several times. 


16. Notch 


1) NOTCH : ON 


MODE : USB 
SSG f. : 14.101.000MHz 


SSG ATT : 60dBu 
2) SSG f. : 14.102.600MHz 


3) SSG f. : 14.100.500MHz 
After adjusted, NOTCH : OFF 


SSG 


DM. SP 
Oscilloscope 
AF V.M 


1) Noise generator level 
: $5~S9 (S-meter) 
NB SW: 1 push 
2) NB SW 
: Push several times. 
Display : NB2/OFF 
3) NB SW 
: Push several times. 
Display : NB1/OFF 
After adjusted, NB : OFF 


Noise 


generator 
EXT. SP 
DC V.M 


0.2Vp-p 


AF output MIN. with 
VR2 and NOTCH VR 
alternately. 

Check 


ee Ee 20 

GB BOOOOCOoo00OoO000000000000000" 
0 1602500 810.0150 
(he 


Specifications/Remarks 


03 ch06 
03 ch07 


40 6008 


Beep tone check 
Beep tone check 
03 ch07 
03 ch08 


re Caras cs 
Select MENU No. 9. | 09 


Beep tone check 
Beep tone check 
03 ch08 

03 ch09 

10 

Beep tone check 
Beep tone check 


+0.1Vp-p 
(0.1~0.3Vp-p) 


AF level difference for 


NOTCH ON/OFF should be 


over 35dB. 
NOTCH lights. 


AF output MIN. AF level difference for 


— 


Check 


Voltage MIN. 


18. RF ATT 


—— 


1) ATT SW: ON 
After checked, ATT SW: OFF 


19. RF GAIN 
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1) RF GAIN : MIN 
SSG ATT : 60dBu 
After checked, 

RF GAIN : MAX 


SSG 

DM. SP 
Oscilloscope 
AF V.M 


Adjust the noise 
generator output to 
S-meter 5 and 9 
dots lights. 


NOTCH ON/OFF should be 


over 35dB. 


NB1 lights. 


Noise disappears. 


Whenever NB SW is 
pressed, the display 


changes in sequence of 
NB1 — NB2 — OFF. 


52+6dBu 
(46~58dBu) 
S-meter scale over. 
No AF output. 


Condition 
1) AGC: 1 push (FAST) 


2) AGC: 1 push (SLOW) 


21. Voice 


22. S/N 


23. Squelch 
(SSB) 


24. Squelch 
(FM) 


1) VS-2 installed model only 
POWER : ON 
1) CH: Indicated below 
AF VR: 1.0V/8Q 
SSG f. : Indicated below 
However, USB: +1kHz 
LSB : -1kHz 


M. CH Frequency 
lad 550kHz 
12 1.550MHz 
U3 1.800MHz 

3.550MHz 

7.100MHz 
10.100MHz 
14.100MHz 
21.100MHz 
24.800MHz 
28.800MHz 
29.800MHz 
51.100MHz 
50.100MHz 
53.800MHz 


1) Che 25.(114.100,00/-USB) 
SQL VR : Center 
SoGine: OFF 

2) SSG f. : 14.101.000MHz 
SSG ATT : 8dBu 

3) SQL VR : MAX 

4) SSG ATT : 30dBu 
After checked, SOL VR: 

1) CH: 26 (28.800.00MHz, 
SSGIRFS OFF 


2) SSG f. : 28.800.00MHz 
SSG ATT :-14dBu 
SSG MOD : 1kHz 
SSG DEV : 3.0kHz 
3) SOL VR : MAX 
4) SSG ATT : OdBu 
After checked, SQL VR: 


MODE 


ADJUSTMENT 


Measurement 


Test- 
equipment 


SSG 


DM. SP 
Oscilloscope 
AF V.M 


VS-2 


AM 
AM 
LSB 
LSB 
LSB 


Unit 


Terminal 


aie 


Rear 
panel 


SSG ATT 
36dBu 
36dBu 
-6dBu 
-6dBu 
-6dBu 


—6dBu 
-6dBu 
-6dBu 
-9dBu 
-9dBu 
-6dBu 
-6dBu 
-10dBu 
-10dBu 


DM. SP 
Oscilloscope 
AF V.M 


Rear 
panel 


EXT. SP 


TS-4505/6905 


Adjustment 


Unit | Parts 


Check the display 


Method 


Specifications/Remarks 


of S-meter by turn- 
ing SSG RF ON/OFF 
from the receiving 
state of signal. 
VOICE key :1 push 


SSG MOD 
1kHz 
1kHz 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
1kHz 
1kHz 
OFF 
OFF 


SSG DEV 
30% 
30% 


OKI Z 
+3kHz 


a 
i] 


S/N measurement 
MAX sensitivity 
measurement 


SINAD sensitivity 
measurement 
S/N masurement 
MAX sensitivity 
measurement 


Set to the point 
squelch closes. 


FAST lignts. 

It should move quickly. 
SLOW lights. 

It moves slowly as compared 
with FAST. 

The displayed frequency can 
be heard vocally. 

Note : As AIP will be turned 
on automatically at fre- 
quencies of 9.5kHz or less, 
turn it off with the AIP SW. 


a S/N measurement 10dB or more 


10dB or more 
0.7V/8Q or more 


12dB or more 


10dB or more 
0.7V/8Q or more 


Check 


Squelch should open. 


Squelch should close. 


Squelch should open 


— 


Adjust SQL VR is 
slowly increase 
noise just goes off. 


Check 


Knob position 
8 : 00~12 : 00 


Squelch should open. 


Squelch should close. 


Squelch should open. 
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ADJUSTMENT 


Transmitter Section Adjustment 


Item 
. ALC voltage 


. TX AMP 


. MIX BIAS 


. BOMHz AMP 


TS-690S 


. BOMHz 
final bias 
TS-690S 


. HF final 
bias 


Condition 


Measurement 


Test- 
equipment 


1) CH: 27 (29.600.00, CW) 


1) RF unit VR2 : Center 
CARVR:10 : 00~11 : 00 
PWR VR : MAX 
STBY : SEND 


1) STBY : SEND 


2) CH: 28 (53.500.00, CW) 
TS-690S except E2 
CH: 29 (51.900.00, CW) 
TS-690S E2 
After adjusted, 
RF unit CN9 connect. 


1) CH: 29 (51.900.00, CW) 


PWR VR : MAX 
CAR VR : 10W or less 
STBY : SEND 

1) CH: 29 (51.900.00, CW) 
CAR VR: MIN 
MIC VR: MIN 
Final unit VR1 : MIN 
STBY : SEND 

1) CH: 31 (14.200.00, 
CAR VR: MIN 
MIC VR: MIN 
Final unit VR1, VR2 : MIN 
STBY : SEND 


1) CH: 30 (3.500.00, CW) 
CAR VR : 10W 
STBY : SEND 


1) CH: 31 (14,200.00, CW) 
IF unit VR20 : Center 
CAR VR : Increasingly MAX. 
STBY +SEND 


9. ALC 
frequency 
response 


10. Power 
down 50W 


11. MIN power 


12. Power 
meter 
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1) CH: 33 (29.600.00, CW) 
STBY : SEND 


1) CH: 34 (53.500.00, CW) 
TS-690S except E2 
CH: 35 (51.900.00, CW) 
TS-690S E2 
STBY : SEND 


1) CH: 38 (14.200.00, CW) 
PWR VR: MIN 
CAR VR : MAX 
STBY : SEND 
After adjusted, 
PWR VR : MAX 
1) PWR VR : 88W 
STBY : SEND 


DC V.M 


50Q load 
Oscilloscope 


Power meter 


Ammeter 


CW) 


Unit 
RF 


RF 


Rear 
panel 


ae Fi | 


1) Adjustment mode setting 
POWER : OFF 
Holding AIP, XIT and SCAN, 
POWER : ON 


Power meter 


Filter 


Terminal 


Adjustment 


Parts 


Method 


CN1-7 
(ALC) 
CN9 


ANT 


CN8-1 


Filter 


VR14 


L66~ 
L68 
L89 
L91~ 
L94 
VR4 


VR3 


pee eee 


ZION 


Repeat 2~3 times 
for MAX. 
L91 takes the peak 
in the core drawing 
direction. 


MAX. 
MAX. 


Record current at 
VR1 is MIN. 


Total current 

+ 250mA. 

Record current at 
VR1 and VR2 are 
MIN. 

Total current 

+ 250mA. 

(Total current + 
250mA) + 250mA 
MIN 


VR17 


VR19 


Mechanical center 
point 
51W 


SOW 

Then, set diplay 
PWR meter just after 
one disappears. 
Select MENU No. 3. 
UP key :1 push 


Specifications/Remarks 


+0.05V, -0.0V 


10dBm or more. 


10dBm or more. 
10dBm or more. 


This current is total current. 


This current is total current. 


After adjustment, turn the 
PWR VR while setting 2~1W 
up and display dots light as 
shown in the left. 

03 ch38 

03 ch39 


ADJUSTMENT 


TS-4505/6908 


Measurement Adjustment 
Item Condition satan Unter inisnatial lldite Pere Mather Specifications/Remarks 
13. CAR point | 1) CH:39 (14.200.00, USB) Power meter} Rear | ANT Front | M.CH | Select MENU No. 11 
MIC terminal : 2 tone Oscilloscope | panel panel |/VFO_ | or No. 12. 
AG1 : 300Hz/5mV Adjust so that wave- 
AG2_ : 2700Hz/5mV AG Front | MIC form cross by UP OK 
MIC VR: Level at which not | AF V.M panel and DOWN key. 
activated. 
STBY : SEND 
14. ALC meter | 1) PWR VR : MAX Front | M.CH | Select NEMU No. 13. 13 
(Start point) MIC terminal : Single tone panel |/VFO i ee 
AG1 : 1kHz/5mV MIC VR | Adjust so that ALC | SWR sooooooooooo0o00at 
STBY : SEND nemenecot iene eae encase? 
with MIC VR. i} 
UP key :1 push | Beep tone check 
(Zone MAX)| 2) AG1_ : 1kHz/10mV UP key : 1 push Beep tone check 
SIBY {SEND 
(Full scale) | 3) AG1 : 1kHz/20mV UP key :1 push Beep tone check 
SUBY.: SEND ilps Le 
4) AG1_ : 1kHz/2mV RF L92 In the core drawing 
CAR VR, PWR VR : MAX direction, set ti to 
MIC VR : MAX the indication start 
SIBY:.SEND point of ALC meter. 
(Just before ALC 
ait meter one dot lights) 
15-1. Power 1) CH : Changeover Front | M.CH | Select MENU No. 3.| 03 ch39 
doen panel |/VFO |DWNkey :1 push | 03 ch38 
10W 2) CH: 38 (14.200.00, CW) Select MENUNo. 16. | 16 off 
AT10 : Compulsory ON UP key :1 push 16 on 
Sis BY =SEND [IF VR20 | 11W +1W 
4) After adjusted, AT10 : Reset Front DWN key :1 push | 16 off 
[ panel |_ 
16. EEPROM | 1) After writing, Front | M.CH | Select MENU No. 17. ‘lef 
data write CLEAR key :1 push panel |/VFO | UP key :1 push Beep tone check 
(Adjustment mode reset) 
Note : be sure to write this data when making readjustment of the following items in repair. 
(RF G, RIT, IF SHIFT, S-meter, CAR point, ALC meter) 
15-2. Power 1) CH : 37 (1.840.00, CW) Check 10~12W 
down SIBY 2SEND 
10W 
E2 
(7CAR 1) CH: 39 (14.200.00, USB) Power meter} Rear | ANT IF VR8 MIN. (adjust alter- |-60dB or less. 
suppression MIC VR : MIN Coupler | panel VRQ nately). 
MODE : USB/LSB Spectrum Adjust for no differ- 
STBY : SEND analyzer ence between USB 
(Oscilloscope) i and LSB. 
18. Spurious 1) CH: 40 (53.900.00, CVV) Spectrum | RF CN9Q RF VR5 53.9MHz + 1.5MHz |-60dB or less. 
Connect to the spectrum analyzer Spurious : MIN 
analyzer to RF unit CN9. Except TS-450S 
STBY : SEND and TS-690S (E2) 
Mechanical center 
point 
TS-450S, TS-690S (E2) 
2) CH: 41 (21.200.00, CW) VR2 Near 11MHz —50dB or less. 
STBY : SEND Spurious : MIN. 
After adjusted, 
connect the CN9. 
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TS-4505/690S 


Item 


. SWR 
protection 


. SWR meter 


.FM MAX 
DEV 
(WIDE) 


. FMMIC 
sensitivity 
(WIDE) 


Condition 


ADJUSTMENT 


Measurement 


Adjustment 


Test- 
equipment 


Unit 


Terminal 


1) CH: 42 (14.200.00, CW) 
CAR VR : MAX 
PWR VR : MAX 
STBY : SEND 

1) CH: 43 (1.840.00, CW) 
TX M:1 push 
STBY : SEDN 


——} 


Through-type| Rear 
power meter | panel 
150Q 

dummy 


ANT 


Parts Method 


Specifications/Remarks 


VR16 | 40W 


+1.0W 


| Pn ei 
Display check 


Adjust just after 


1) CH: 44 (28.700.00, FM) 

MIC terminal : Single tone 
AG1 :1kHz/80mV_ X,E,E2 
AG1 : 1kHz/50mV 

K,M,M2,P 

STBYSOEND 

1) AG1 :1kHz/3mV_ X,E,E2 
AG1 :1kHz/5mV K,M,M2,P 
STBY : SEND 


. FM MAX 
DEV 
(NARROW) 


1) 455 key :1 push (6K) 
AG1 :1kHz/30mV X,E,E2 
AG1 : 1kHz/50mV K,M,M2,P 
STBY : SEND 


. FM MIC 
sensitivity 
(NARROW) 


1) AG1 :1kHz/8mV_ X,E,E2 
AG1 : 1kHz/S5mV K,M,M2,P 
SUSY 2 SEND 
After checked, 

455 key :1 push (12K) 


25. Sub tone 
(Option TU-8 
installed 
model) 


1) MIC terminal : Open 
SEE ON 
TONE : ON 

| _STBY : SEND 


26. Processor 


1) CH: 45 (14.200.00, CW) 
MODE : USB 
MIC terminal : Single tone 
AG : 1kHz/10mV 
MIC VR : 50W 
STBY : SEND 
2) AG : 1kHz/1mV 
PROC SW: ON 
| STBY : SEND 


| 
Power meter 


Coupler 
Linear 
detector 
AG 

AF V.M 


27. Side tone 
level 
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1) MODE : CW 
AF VR : Center 


Key : Down 


+4.6kHz 


SWR lights. 


SWR3 dot lights. 


+0.1kHz 


+3.0kHz 


+2.3kHz 


+0.1kHz 


+1.4~1.6kHz 


Tone appear. 
+0.5~0.9kHz 


0.2V/8Q 


Within +3dB 


0.18~0.22V 


Connector 
No. 


129 


Terminal 


NM H10M H|OND H|/WONOOAR WH H|OMONODOARWNH HID AKWHNH = 


OANoOoaRWN 


—y 
o © 


Terminal 
Name 


1/0 


TS-4505/6905 


TERMINAL FUNCTION 


Terminal Function 


Connector 
No. 


Terminal 
No. 


Terminal 


Manis Terminal Function 


SWITCH UNIT (X41-3170-00) 


PH3 
PH2 


SPK 


FM SQ1 
NFM SQ2 
NTR 
NFM SQ1 
NTG 
FM SQ2 
AV2 
GND 
AV1 
GND 
RIB 
IFB 
RIT 
IFS 
GND 


O 


(@}] kOe) = —(e) 


Phone jack GND. 

Phone jack speaker signal 

(Off when phone install). 
Phone jack speaker signal 

(Off when phone install). 
Squelch volume voltage 1 (FM). 
Squelch volume voltage 2 (except FM). 
Notch volume voltage. 

Squelch volume voltage 1 (except FIM). 
Notch volume voltage GND. 
Squelch volume voltage 2 (FIM). 


NC 
US AT-300 control signal. Relay 
AT-300 control signal. Relay 


GND. 


Transmission LPF select. "L" : Active 
Transmission LPF select. "L" : Active 
Transmission LPF select. "L" : Active 
Transmission LPF select. "L" : Active 


Relay voltage (14V). Relay 
14V. 
GND. 


AF volume signal 2. 

GND. 

AF volume signal. 

GND. 

RIT reference voltage (5V). 

IF shift reference voltage (5V). 
RIT volume voltage. 

IF shift volume voltage. 

GND. 


PC2 
Pet 
MIC VR1 
MIC VR2 
GND 
GND 
CV 
TXB 
NC 
DVR2 
DVR1 


(Ox ©) |e @e@© al 


Power control volume voltage 2. 
Power control volume voltage 1. 
MIC volume signal 1. 

MIC volume signal 2. 

GND. 

GND. 

Carrier volume voltage. 
Transmission power (8V). 


AT-300 control signal. Relay 
AT-300 control signal. Relay 


Delay volume voltage 2. 
Delay volume voltage 1. 
GND. 

Sub encoder pulse 4 signal. 
Sub encoder pulse 3 signal. 
RF GAIN volume voltage 2. 
RF GAIN volume voltage 1. 


RF UNIT (X44-3130-XX) 


14V. 

8V. 

Relay power supply (14V). Relay 
Transmission power supply (8V). 
Reception power supply (8V). 
AGC voltage (3.0V when full gain). 
ALC voltage (2.5V when full gain). 
5OMHz band data. 

(“L'’ when 40.5~60MHz) 
AM mode voltage (8V). 
Keying control signal. 
28MHz band data. 

(“L" when 21.5~40.5MHz) 
Reception control signal. ''L" 
AIP off voltage (8V). 

Power control voltage. 
GND. 


: RX 


RF serial data. 

RF serial clock. 

RF serial enable 1. 

RF serial enable 2. 

RF blanking signal. ''H" : Active 


NM a|y =|R WN =|) =]WN =H|RWN -15 O©ON 


Coaxial 
Coacial 
Coaxial 


Transmission IF signal (455kHz). 
GND. 

Reception IF signal (455kHz). 
GND. 


Local 3 signal (8.375MHz). 
GND. 

Reception antenna signal. 
GND. 

Drive signal. 

Local 1 signal (VCO). 

Local 2 signal (64.22MHz). 
Standby switch. ''L" : TX. Relay 
ON AIR LED (8V when lights). 


Key matrix. 


"H" = Not select, "L" : Select 


Key matrix. "H" : Off, "L' : On 


AT TUNE LED (5V when lights). 


| 
| 
O 
| 
| 
| 
| 
| 
| 
| 
O 
O 
O 
O 
O 
O 
O 
| 


GND. 


GND. 

Standby switch. "L" : TX 

Key matrix. 

"H'" :Not select, ''L" : Select 
Key matrix. "'H" : Off, “L" :On 
Key matrix. "H" : Off, “L" : On 
Key matirx. "H" : Off, 'L" : On 


OAOBRWN -10O 0 £ 


aes 
Standby switch. "'L" : TX 

GND. 

MIC down switch. 

MIC up switch. 

MIC power supply (8V). 

MIC GND. 

MIC. signal. 


GND. 
Standby switch. ''L" : TX. Relay 


TS-4505/690S 


ADJUSTMENT 


Measurement Adjustment 
Item Condition Test- 
equipment 
. SWR 1) CH: 42 (14.200.00, CW) Through-type| Rear | ANT VR16 | 40W +1.0W 
protection CAR VR : MAX power meter | panel 

PWR VR : MAX 150Q 
STBY : SEND dummy 


. SWR meter] 1) CH: 43 (1.840.00, CW) wi Display check SWR lights. 


TX M:1 push VR22 | Adjust just after 

STBY : SEDN SWR3 dot lights. 

. FM MAX 1) CH: 44 (28.700.00, FM) Power meter VR11 | +4.6kHz s2(0) \ielZ 

DEV MIC terminal : Single tone Coupler 
(WIDE) AG1 :1kHz/30mV_ X,E,E2 | Linear 
AG1_ : 1kHz/50mV detector 
K,M,M2,P | AG 
STBY : SEND AF V.M 
. FM MIC 1) AG1 :1kHz/8mV_ X,E,E2 +3.0kHz +0.1kHz 
sensitivity AG1 :1kHz/5mV_ K,M,M2,P 
(WIDE) STBY : SEND ts 
. FM MAX 1) 455 key : 1 push (6k) +2.3kHz 
DEV AG1 :1kHz/30mV X,E,E2 
(NARROW) AG1 : 1kHz/50mV K,M,M2,P 
STBY : SEND 
. FM MIC 1) AG1 :1kHz/3mV_ X,E,E2 +1.4~1.6kHz 
sensitivity AG1 : 1kHz/S5mV K,M,M2,P 
(NARROW) STBY : SEND 

After checked, 

i 455 key :1 push (12K) 

25. Sub tone 1) MIC terminal : Open Tone appear. 
(Option TU-8; SPLIT: ON +0.5~0.9kHz 
installed TONE : ON 
model) STBY : SEND 

26. Processor | 1) CH: 45 (14.200.00, CW) 
MODE : USB 
MIC terminal : Single tone 

AG : 1kHz/10mV 
MIC VR : 50W 
STBY : SEND 

2) AG : 1kHz/1mV Within +3dB 
PROC SW: ON 

__L eSTBY SEND 

27. Side tone | 1) MODE: CW 1 aw SP | Rear 0.2V/8Q 0.18~0.22V 

level AF VR : Center AF V.M panel 

Key : Down Key 


Specifications/Remarks 


Unit | Terminal Parts Method 


ee ee Se 


126 


TS-450S/690S  TS-450S/690S 


ADJUSTMENT ADJUSTMENT 


Adjustment Points (Upper) Adjustment Points (L ) 
oints (Lower 


VRI7 VRI6 


VR20 VRISVR 18 
Oo @O @ 


HF 100W FINAL UNIT (X45-3400-XX) 50M 50W FINAL UNIT 


(X45-3430-00) 


ALL MODE 
VR7 POWER DOWN 


Q1 


O 


Q2 


O 


FILTER UNIT (X51-3110-XX) 


ECIaIR2 
1S 455 kHz 


OPTION 
FILTER 


AT UNIT 
(X53-3370-00) 


lest oe [o |* 
[O}[Q] lice 


@®vrs 


( 
CNI4 


® TC1 


OPTION (CW) 


50M 10W FINAL UNIT 
(X45-3420-00) 


[(e 
CN l2 


OPTION(SSB) 


PLL UNIT (X50-3150-XX) 


OMe 


L31 £32 


ia oo lme 


L16 L17 j¢c5 


RF UNIT 
(X44-3130-XX) 


L18 
(Qkes 


IF UNIT (X48-3090-XX) 


Et1eeES Ee LS 


OO O |otTP3 
S C}|O = RF UNIT (X44-3130-XX) IF UNIT (X48-3090-XX) 
Tc1 L35 : RF AMP L1,6,7 : IF AMP VR13 : Setting 
oTP2 CAR UNIT L41 : RF AMP L5 : Setting VR14 : ALC voltage 
VCO2 (X58-3390-03) (X50-3160-00) L53~55 : MCF L9 : FM IF AMP VR15 : ALC 
L66~68,89,91~94 : TX AMP VR1_ : S-meter (S1) VR16 : SWR protection 
L71~73,76,77 : |F AMP VR2 : Notch VR17,19 : Power down 50W 
L74,75 :8.83MHz MCF VR3 : Squelch (SSB) VR18 : MIN power 
FILTER UNIT (X51-3110-XX) VCO2 (X58-3390-03) 50M 50W FINAL UNIT (X45-3430-00) L86,87 : NB VR4 : S-meter (FM) VR20 : Power down 10W 
TC1 : NULL TC1 : VCO2 VR1 : Final bias L92 : ALC meter VR5 : S-meter (SSB) VR21 : Power meter 
TC1,2 : IF trap VR6 : Beep tone VR22 : SWR Meter 
VR1 : ALC frequency response VR1 : MIX BAL VR7 :Si wa 
50M 10W FINAL UNIT (X45-3420-00) pate wae “ oe level VR23 : FM MIC sensitivity (WIDE) 
: ; VR2 : Spurious We) suppression 
-3400- TC1 : 50M AMP 
lg 4 Lopes UNIT (X45-3400-XX) VR3,4 : MIX BIAS VR10 : RFG 
VR6 : LO2 VR12 ; FM MAX DEV (NARROW) 


L16,17 : 60MHz BPF 
L18~20 : DLO 

L21 : LO3 (8.375MHz) 
TC1 : LO3 (8.375MHz) 


PLL UNIT (X50-3150-XX) 
L5,7,9,11 : VCO 

(3132 PLL IF GPF 

TC1 : Reference OSC 
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TS-4508/6905 


Connector 


No. 


Terminal 
No. 


5 


Coaxial 


WN —|WNH —-|ON OO BW NY 


WON H-10 f 


aS 


Coaxial 
{ 
2 
i 
2 
Coaxial 
1 


6 K2 O 


FINAL UNIT (X45-3400-XX) : HF 100W 


Terminal 
Name 


KO 
K1 O 


TERMINAL FUNCTION 


Terminal Function 


Key matrix. 

"H" : Not select, "L" : Select. Relay 
Key matrix. ""H" : Off, “L" : On 
Key matrix. 'H" : Off, ""L" :On 
Key matrix. "H" : Off, “L" :On 


HF final signal. 


! Gio oe 


Connector | Terminal 
No. No. 


Terminal 
Name 


Terminal Function 


INAL UNIT (X45-3430-00) : 50MHz 50W 


Coaxial 


50WD 


50MHz drive signal. 

50MHz final decision signal. 
50MHz protection signal. 
50MHz 50W transmission 
power supply (8V). 

5O0MHz 50W power supply (14V). 


AF PA power supply (14V). 
14V. 
14V. 
8V. 
BV. 
8V. 
GND. 
GND. 
BV. 
8V. 
GND. 


= ©) QiOo ©} 


o- 


| On@)|OL@ Or@1@ Oa 


F 


HF final decision. 

50MHz final decision. Relay 
50MHz band power supply 

(8V when 40.5~60MHz). 
Transmission power supply (8V). 
Protection signal. 


GND. 

50MHz 10W power supply (14V). 
50MHz 10W power supply (14V). 
50MHz transmission power supply (8V). 
50MHz drive signal. . 

Fan motor drive +. 

Fan motor drive -. 

Fan motor drive +. 

Fan motor drive -. 

Drive signal. 


External power supply (14V). 
GND. 


External power supply (14V). 
GND. 


AT-300 power supply (14V). 


50MHz 50W power supply (14V). 
GND. 


Power switch (14\V). 
Power switch (14V). 


E 


50PT 
14S 


=O) = ise alemeiscs 


50HG 


50MHz 50W transmission 
power supply (8V). 

50MHz protection signal. 
50MHz 50W power supply. 
50MHz final decision signal. Relay 


INAL UNIT (X45-3420-00) : 50MHz 10W 


Coaxial 
Coaxial 
1 


2 
3 
4 


50D 


50MHz drive signal. 


10WPO 


5OMHz 10W final signal. 


GND 
14S 
14S 
50T 


GND. 

50MHz 10W power supply (14V). 
50MHz 10W power supply (14V). 
50MHz transmission power supply (8V). 


Fan motor drive +. 
Fan motor drive -. 


Coaxial 


50MHz 50W final signal. 


W2 1 14 | | S5O0MHz 50W power supply (14V). 
Z GND - | GND. 


DIGITAL UNIT (X46-312X-XX) 


— 
SODMINODADAW 


NON -1o BRWND > 


OnaFrWHND — 


BIO DOE | 


CO OOOO C= =—|O — Or | 


GND. 
LCD all light off. 
"L" : All light off, “H" : Display on 


LCD enable 2. 

LCD enable 1. 

LCD clock. 

LCD data. 

IF filter LED enable 3. 

8V. Relay 

SY. 

GND. 

IF shift volume voltage. 

IF shift reference voltage (5V). 
RIT volume voltage. 

RIT reference voltage (5V). 
MIC up switch. 

MIC down switch. 

IF serial data. 

IF serial clock. 

IF serial enable 1. 

IF serial enable 2. 

Tone unit control voltage. 

Linear standby relay control signal. 
"H'' : Active 

AF blanking signal. ''H'' : Active 
Transmission band data. 'L" : Active 
Standby for microprocessor. "L" : TX 
Standby switch. ''L'' : TX 

ON AIR LED (8V when lights). Relay 
50MHz final decision voltage. 
HF final decision voltage. 
Power meter signal. 

Audio volume meter signal, 
ALC meter signal. 

Reflector meter signal. 
S-meter signal. 

DSP connection voltage. "L" : DSP install 


GND. 


PLL enable 1. 
PLL clock. 
PLL enable 2. 
PLL data. 


TS-4503/6908 


Connector | Terminal 
No. No. 
CN6 


Terminal 
Name 


/0 


TERMINAL FUNCTION 


Terminal Function 


14V. E 

Transmission LPF select data. 
Transmission LPF select data. 
Transmission LPF select data. 
Transmission LPF select data. 
Relay power supply (14V). 
GND. 


: Active 
: Active 
: Active 
: Active 


Sa i 


TS /0 


18) I/O | AT-300 control signal. 


AT-300 control signal. 


VSR O 


Reflected wave voltage. 
GND. 

GND. 

Forward wave voltage. 


NOOR WN HIP WN HI[H HINOaRWDND — 
(@) 
PZ 
O 
| 


1 OCOQGOOO |! 


ANT2 | O | ANT2. Only 50MHz when S1 
changeover. (TS-690S only) 


AT band data. 25~30MHz 
AT band data. 10.5~14.5MHz 
AT band data. 21.5~25MHz 
AT band data. 14.5~21.5MHz 
AT band data. 4~7.5MHz 

AT band data. 7.5~10.5MHz 
GND. 


AT-300 power supply (14V). 
GND. 

AT-300 contro! signal. 
GND. 


AT-300 control signal. 
AT-300 power supply (14V). 


ANT1 GND. 
ANT2 GND. 


Coaxial 
Coaxial 


O 


O 


AT variable condenser 2. 


Variable condenser position 
detection signal 1. Relay 
Variable condenser position 
detection signal 2. Relay 
AT reference voltage (5V). Relay 
AT GND. 

Motor rotate direction control 4. 
Motor rotate direction control 3. 
Motor rotate direction control 2. 


Connector | Terminal 


Terminal 
Name 


Coaxial 


Coaxial 

Coaxial 

Coaxial 
1 


Terminal Function 


Motor rotate direction contro! 1. 
AUTO/THRU switch. 

Mab SYNUi RO) MEY 2 Tal 
Preset control select. 

"H" : Auto, ''L'' : Preset 

Motor speed control. "H" : Go, "L" : Stop 
Preset AT install. ''L'' : Install 
14V, 

BV. 

GND. 

GND. 


-O -OO0OO0O}1 |1--O- = -- 


Motor drive 2 -. 

Motor drive 2 +. 

Motor drive 1 +. 

Motor drive 1 -. 

Variable condenser position 
detection 2. Relay 

AT reference voltage (5V). Relay 
Variable condenser position 
detection 1. Relay 

GND. 


AT signal 1. 
AT signal 2. 


AT variable condenser 1. 


1 —-—-———-—|-|o/o|-|! 


AT variable condenser 2. 


AT band data. 
AT band data. 
AT band data. 
AT band data. 
AT band data. 


25~30MHz 
21.5~25MHz 
14.5~21.5MHz 
10.5~14.5MHz 
7.5~10.5MHz 


AT band data. 4~7.5MHz 
GND. 


NO -IN Oo BW ND 


BW 


@F i 


GND. 

Variable condenser position 
detection 1. 

AT reference voltage (5V). 
Variable condenser position 
detection 2. 

Motor drive 2 +. 

Motor drive 2 -. 

Motor drive 1 -. 


Motor drive 1 +. 


133 


129 


7 
2 
3 
4 
5 
6 
1 
2 
3 
4 
5 
6 
7 
8 
9 
1 
2 
3 
4 
5 
6 
7, 
8 
1 
2 
3 
1 
2 
3 
1 
2 


OANOaRWDND — 


TS-450S/690S = 15-450S/690S 


TERMINAL FUNCTION 


Phone jack GND. 

Phone jack speaker signal 
(Off when phone install). 
Phone jack speaker signal 
(Off when phone install). 


FM SQ1 
NFM SQ2 
NTR 
NFM SQ1 
NTG 
FM SQ2 


(oe) ee) (eh 


 -O:-— = 0) 1 OL — — I 1 


Squelch volume voltage 1 (FM). 
Squelch volume voltage 2 (except FM). 
Notch volume voltage. 

Squelch volume voltage 1 (except FIM). 
Notch volume voltage GND. 
Squelch volume voltage 2 (FM). 
AF volume signal 2. 

GND. 

AF volume signal1. 

GND. 

RIT reference voltage (5V). 

IF shift reference voltage (5V). 
RIT volume voltage. 

IF shift volume voltage. 

GND. 

Power control volume voltage 2. 
Power control volume voltage 1. 
MIC volume signal 1. 

MIC volume signal 2. 

GND. 

GND. 

Carrier volume voltage. 
Transmission power (8V). 


Delay volume voltage 2. 
Delay volume voltage 1. 
GND. 

Sub encoder pulse 4 signal. 
Sub encoder pulse 3 signal. 


RF GAIN volume voltage 2. 
RF GAIN volume voltage 1. 


14V. 

BV. 

Relay power supply (14V). Relay 
Transmission power supply (8V). 
Reception power supply (8V). 


AGC voltage (3.0V when full gain). 


ALC voltage (2.5V when full gain). 
50MHz band data. 

("L'" when 40.5~60MHz) 

AM mode voltage (8V). 

Keying control signal. 

28MHz band data. 

("L" when 21.5~40.5MHz) 
Reception control signal. ''L'' : RX 
AIP off voltage (8V). 

Power control voltage. 

GND. 

RF serial data. 

RF serial clock. 

RF serial enable 1. 

RF serial enable 2. 

RF blanking signal. ''H'' : Active 


Connector | Terminal 
No. F 


1 
2 
§} 
4 
1! 
2 
3 
1 
2 


CN5 Wy 1/0 | AT-300 control signal. Relay 
TS 1/0 | AT-300 control signal. Relay 


7 
e 
3 
4 
1 


CN7 LO3 Local 3 signal (8.375MHz). 
2 GND GND. 


1 
2 


Coaxial| DRV | - 
i Local 1 signal (VCO). 
Local 2 signal (64.22MHz). 


NON H-INOOBRWN —(On 


Terminal 
Name 


RAT 
GND 


O 
| 


Terminal Function 


AT-300 control signal. Relay 
AT-300 control signal. Relay 
GND. 


Transmission LPF select. "L" : Active 
Transmission LPF select. "L" : Active 
Transmission LPF select. "L" : Active 
Transmission LPF select. "L" : Active 
Relay voltage (14V). Relay 
14V. 

GND. 


Transmission IF signal (455kHz). 
GND. 

Reception IF signal (455kHz). 
GND. 


Reception antenna signal. 
GND. 


Standby switch. ''L'' : TX. Relay 
ON AIR LED (8V when lights). 


Key matrix. 


"H'" : Not select, "L" : Select 


Key matrix. "'H" : Off, "L" :On 


AT TUNE LED (65V when lights). 


GND. 


GND. 

Standby switch. "'L" : TX 

Key matrix. 

"H" : Not select, "'L' : Select 
Key matrix. "'H" : Off, "L" : On 
Key matrix. "H" : Off, "L" : On 
Key matirx. "H" : Off, 'L" : On 
Standby switch. "'L" : TX 
GND. 

MIC down switch. 

MIC up switch. 

MIC power supply (8V). 

MIC GND. 

MIC signal. 

GND. 

Standby switch. ''L" : TX. Relay 


Connector | Terminal | Terminal 
No. No. Name 


$5 


KO 
K1 
K2 


TERMINAL FUNCTION 


Terminal Function 


Key matrix. 

"H' : Not select, "L" : Select. Relay 
Key matrix. "'H" : Off, “L" : On 
Key matrix. "'H" : Off, "'L" : On 
Key matrix. ''H' : Off, 'L' : On 


FINAL UNIT (X45-3400-XX) : HF 100W 


Coaxial | HFPO 


WN H|WNM H/ONOOKR WD = 


PWN -[O fF 


Coaxial 


HF final signal. 

AF PA power supply (14V). 
14V. 

14V. 

8V. 

BV. 

8V. 

GND. 

GND. 


5V. 

8V. 

GND. 

HF final decision. 

50MHz final decision. Relay 
50MHz band power supply 

(8V when 40.5~60MHz). 
Transmission power supply (8V). 
Protection signal. 

GND. 

50MHz 10W power supply (14V). 
50MHz 10W power supply (14V). 
50MHz transmission power supply (8V). 
50MHz drive signal. . 


Fan motor drive +. 
Fan motor drive -. 


Fan motor drive +. 
Fan motor drive -. 


Coaxial| DRV 


Drive signal. 


1 


External power supply (14V). 


+ GND. 


External power supply (14V). 
GND. 


AT-300 power supply (14V). 


SOMHz 50W power supply (14V). 
GND. 


Power switch (14V). 
Power switch (14V). 


50PT 
14S 
50HG 


50MHz 50W transmission 


power supply (8V). 
50MHz protection signal. 
SOMHz 50W power supply. 


|_| 50MHz final decision signal. Relay 


FINAL UNIT (X45-3420-00) : 50MHz 10W 


CN1 Coaxial 


50MHz drive signal. 


Coaxial 


50MHz 10W final signal. 


GND. 


SOMHz 10W power supply (14V). 
SOMHz 10W power supply (14V). 


SOMHz transmission power supply (8V). 


Connector | Terminal) Terminal | j;¢ Terminal Function 
No. ‘No. | Name ee 
INAL UNIT (X45-3430-00) : 50MHz 50W 
CN1  |Coaxiall 50WD | | | 50MHz drive signal. a 
CN2 1 5OHG | O | 50MHz final decision signal. 
2 5OPT O | 50MHz protection signal. 
3 50T | | 50MHz 50W transmission 
power supply (8V). 
4 14S I 5OMHz 50W power supply (14V). 
CN3 1 M+ O | Fan motor drive +. 
2 M- O | Fan motor drive -. 
W1___| Coaxial] 50WPO | O | 50MHz 50W final signal. 
Ww2 1 14 | 5OMHz 50W power supply (14V). 
2 | GND — | GND. 
DIGITAL UNIT (X46-312X-XX) 
CN1 GND — | GND. 
LBL O | LCDall light off. 
"L" : All light off, “H" : Display on 
3 NC - 
4 EZ O | LCD enable 2. 
5 LLE1 O | LCD enable 1. 
6 LCK O' | ECD cock. 
7 LDA O | LCD data. 
8 LLE3 O IF filter LED enable 3. 
9 8V O | 8V. Relay 
10 5V_ | O | 5V. 
CN2 1 GND -— | GND. 
2 IFS IF shift volume voltage. 
3 IFB O | IF shift reference voltage (5V). 
4 RIT | RIT volume voltage. 
5 RIB O | RiT reference voltage (5V). 
CN3 1 MU | MIC up switch. 
2 MD MIC down switch. 
CN4 1 FDA O | IF serial data. 
2 FCK O | IF serial clock. 
3 Feed O | IF serial enable 1. 
4 FLE2 | O | IFserial enable 2. 
5 TOB O | Tone unit control voltage. 
6 LIN O | Linear standby relay control signal. 
“H" : Active 
7 ABK O | AF blanking signal. ''H' : Active 
8 TX O | Transmission band data. 'L" : Active 
) CSS | Standby for microprocessor. "L" : TX 
10 SS O | Standby switch. "'L' : TX 
11 TXB | | ONAIRLED (8V when lights). Relay 
12 50HG | 5OMHz final decision voltage. 
13 HFHG | HF final decision voltage. 
14 RFM | Power meter signal. 
15 ALDB | Audio volume meter signal, 
ALC meter signal. 
16 REV | Reflector meter signal. 
17 SM | | S-meter signal. 
18 DBC | | DSP connection voltage. "L" : DSP insta! 
19 NC - 
20 GND — | GND. 
CN5 1 VBO O | VCOband data 0. 
2 VB1 O | VCO band data 1. 
S VB2 O | VCO band data 2. 
4 VB3 O | VCO band data 3. 
5 PLE1 O | PLLenable 1. 
6 PCK © } PLU clock: 
7 PLE? O | PLLenable 2. 
8 PDA O | PLL data. 


| 
| 


TS-450S/690S 1S-450S/690S 


TS-450S/690S TS-450S/690S 


TERMINAL FUNCTION TERMINAL FUNCTION 


TERMINAL FUNCTION 


Connector 


Terminal | Terminal 


No. | __No. Name ha e) Terminal Function al ley ae 1/0 Terminal Function poreecine Sominal Jone! Vie) Terminal Function connec Tomulnel conn Vike) Terminal Function Connector cea ‘eee 1/0 Terminal Function nea as leben 1/0 Terminal Function 
es ae 7 a band-pass changeover. CN13 1 GND | — | GND. 3 GND | - | GND. 2 TON | | | Sub tone signal. CN6 1 14v | 1 | 14V. : 8 PR11 | | | Motor rotate direction control 1. 
LL unlock data. “L" : Unlock 2 Bet 4 MIC | I | MIC signal. 3 | GND | — || GND. 2 TBO | | | Transmission LPF select data. "L" : Active 9 | ATA | 1 | AUTO/THRU switch. 
‘ 14v | O | 14V. Relay 3 NC | - 5 MG MIC GND | PLL UNIT (X XX 3 TB1 || Transmission LPF select data. "L" : Active "H" : AUTO, "L" : THRU 
“ : = : 50-3150- Pelee ’ : 
12 GND GND. 4 ATL | O | ATTUNE LED (SV when lights). CN7 1 FDA | | IF serial data. ( 4 TB2 |_| Transmission LPF select data. "L" : Active 10 APRE | | | Preset control select. 
CN6 1 CDA | O | CAR DDS data. 5 K6 | | Key matrix. Tal? atGhig, TES Sole 2 FCK filnieicenaiicioce | CN1 1 10K | O | DSP reference frequency. 5 TB3 | | Transmission LPF select data. "L" : Active "H" : Auto, "L'' : Preset 
2 CCK O | CAR DDS clock. 6 K5 | | Key matrix. a9 : Off, On 3 FLE1 | | IF serial enable 1. 2 10G ~_| DSP reference frequency GND. 6 RL | | Relay power supply (14V). 11 SPED | | Motor speed control. "H" :Go, “L" : Stop 
3 CLE1 | O | CAR DDS enable 1. 7 K4 | | Key matrix. “H" 2 Off, “CL” :On 4 FLE2 | | | IF serial enable 2. CN2 1 VBO VCO band data 0. 7 GND_| - | GND. 12 AT1 | O | Preset AT install. "L" : Install 
4 ABSL | O | DDSchannel AVB changeover. 8 K3 | | Key matrix. “H" : Off, “L" :On 5 TOB | | Tone unit control voltage. 2 VBI VCO band data 1. CN7 1 TS | 1/0 | AT-300 control signal. 13 14V | | 14V. 
5 CLE2 | O | CARDDS enable 2. 9 K2 | | Key matrix. “A” : Off, U :On 6 LIN | | Linear standby relay control 3 VB2 VCO band data 2. 2 TT | /O | AT-300 control signal. 14 5V | | 5V. 
6 CASL | O | DDS channel AVB changeover. 10 K1 Tap cyermettes Ma Othe ey’ On signal. '"H" : Active 4 VB3 VCO band data 3. CNB 1 VSR | O | Reflected wave voltage. 15 | GND | — | GND. 
7 NC = 11 KO | | Key matrix. "H" : Off, "L" :On 7 ABK | | AF blanking signal. "H' : Active 5 PLE1 PLL enable 1. 2 GND _ | GND 16 GND =a\EGND: 
8 GND_| - | GND. 12 NG Pes 8 TX! | 1 | Transmission band data. "L' : Active 6 PCK PLL clock. 3 GND | - | GND. CN4 1 M2- | O | Motor drive 2 - 
CN7 1 GND — | GND. . a . 9 CSS O | Standby for mocroprocessor. "L" : TX 7 PLE2 PLL enable 2. 4 VSF O | Forward wave voltage. | 2 M2+ | O | Motor drive 2 +. 
2 a 10 SS__| I | Standby switch. "L" : TX 8 | PDA PLL data. CNO 1 28A_ | © | ATband data, 25~30MHz 3 | M1+ | O | Motor drive 1 +. 
3 av | | 8V. Relay 15 $3 O Key ae abs noord 11 TXB © | ONAIRLED (8V when lights). 9 BCH PLL band-pass select. 9 148 oO | ATband 2, 10.5~14.5Mie 4 mMi1- | O | Motor drive 1 -. 
4 14V | 14V. Relay 16 $2 O H" : Not select, "'L" : Select 12 50HG O 50MHz final decision voltage. Relay 10 UL ie) PLL unlock data. "'L" : Unlock 3 25A 0 Abana ata. 4 '5~25MHz 5 POD2 | | Variable condenser position 
CN8 1 5S QO | sv. i a = 13 HFHG | O | HF final decision voltage. Relay be ae eis 4 21A One Ati band densi 14.5~21.5MHz detection 2. Relay 
2 CK1 | | Main encoder pulse 1 signal. ' 14 RFM | O | Power meter signal. : = — 5 7A © || /Witarel eam, Cae 6 VREF | O | AT reference voltage (5V). Relay 
3 CK2 |_| Main encoder pulse 2 ae AS Oss Sena ae ey Cus Lane fal 15 ALDB | O | Volume meter signal, ALC meter signal. CN3 Coaxial} LO1 O | Local 1 signal (VCO). 6 104 @) | Pareawal Gaon 7 SEGA i POD1 | | Variable condenser position 
4 GND = 1 eran. 20 SS |_| Standby Switch. ex 16 REV | O | Reflected wave meter signal. CN4  |Coaxial| LO2 | O | Local 2 signal (64.22MHz). 7 GND | —- | GND. ai : detection 1. Relay 
CNS 1 | POD1 | 1 | Variable condenser position eal a: Sadana re, pies rac ap oct Snel CNS 1] FMM | | | FM modulation signal. Wi ANT1 | O | ANTI Te ek ee 
ae : 2) GND — | Buzzer signal GND. 18 DBC O | DSP connection voltage. "L'' : Install GND = || GND = Ww1 Coaxial} AT1 | | AT signal 1. 
recognition signal 1. IF UNIT (X48-3090-XX 19 te |e : : w2 ANT2 | O | ANT2. Only 50MHz when $1 L—— 
2 POD2 | | | Variable condenser position ( S XX) 20 eno | - | np CN6 | Coaxial! 20M | O | 20MHz reference frequency. changeover. (TS-690S only) Ww2 Coaxial]! AT2 | O | AT signal 2. 
z rate - oe signal 2. CN1 1 14V O | 14V. | one 1 PCI @mlecowartoumelvclane vonage CN7 Coaxial! DLO | DDS local signal. W3 14S AT-300 power supply (14V). W101 penal ATD1 O | AT ea condenser 1. 
erence voltage (5V). 2 8V O-} 8V. CN8 1 BV imieve Wa GND = | en W102 | Coaxial! ATD2 |_| AT variable condenser 2. 
4 ATG — | ATGND 3 aL © | Relay power supply 04) 2 PC2 |_| Power control volume voltage 2. 3 oy alec 1 D. ae : ri ai =e er 
: ; ‘ x 4 ta. 25~ 
5 PR22 | O | Motor rotate direction control 4. 4 TXB | O | Transmission power supply (8V). 3 GND | — | GND. - 2 TT | YO | AT-300 control signal. mie = 
oe 4 VSR_|_ |_| Reflected wave voltage 3 GND GND. 3 GND | - | GND 2 25A | | | ATband data. 21.5~25MHz 
6 PR21 O | Motor rotate direction control 3. 5 RXB O | Reception power supply (8V). | — -- -{-——- ge: i 1A flea, 14.5~2 
irecti i CN9 1 DVR1 | O | Delay volume voltage 1. CAR UNIT (X50-3160-00) 4 NC = & 2 band data. 14.5~21.5MHz 
7 PR12 O | Motor rotate direction control 2. 6 AGC O | AGC voltage (2.8V when full gain). Y 5 TS yo | AT-300 ieee A 144 | | ATband data. 10.5~14.5MHz 
8 PR11 | O | Motor rotate direction control 1. 7 ALC | © | ALCvoltage (3.0V when full gain). 2 DVR2_ |_| | Delay volume voltage 2. CN1 i CAR | O | CARsignal (455kHz). y “300 contro! signal. ates 
; F a 6 14S (®) AT-300 power supply (14V). 5 10A | AT band data. 7.5~10.5MHz 
9 ATA | O | AUTO/THRU switch. 8 50MC | | | 50MHz band data. CN10 1 RTK | O | RITTY keying signal. 2 GND y=) GND: 6 7A | | AT band data. 4~7.5MHz 
“H" : AUTO, "L" : THRU "L" when 40.5~60MHz 2 10K | | | DSPreference frequency. 3 RTK | | | RITY keying signal. [We ee ae 7 GND | - | GND ae 
10 | APRE | O | Preset control changeover. 9 AMB | O | AMmode voltage (8V). 3 10G | - | DSPreference frequency GND. 4 GND_| = | GND. Ws GND_ | = | ANT2 GND. wio4 7 GND | — | GND. 
"H" : Auto, "L" : Preset 10 CKY | O | Keying control signal. 4 GND | - | GND. CN2 | Coaxial! 20M |_| 20MHz reference frequency. AT UNIT (X53-3370-00) 2 BGD1 © PAladable. contonser position 
11 SPED | O | Motor speed control. 11 28MC | | | 28MHz band data. 5 RFG1 | O | RFGAIN volume voltage 1. CN3 1 LO3 O | Local 3 signal (8.375MHz). CNI Coaxial! ATD1 (il arvana 7 7a aaa 
"H" :Go, "L" : Sto "L"" when 21.5~40.5MHz 6 RFG2 | | | REGAIN volume voltage 2. RSNA DIESEL UGENSEEE SESEHEN Ihe 
P 3 ; Saal 2 GND = _| GND. CN2 Coaxial! ATD2 | O | AT variabl d 2 3 VREF | | AT reference voltage (5V). 
12 AN poe rset LS Install Ves RBC On gece tecgconot signal. le IY CN11 1 AV2 |_| AF volume signal 2. CN4 Coaxial] DLO O | DDS local signal ne = 4 POD2 | O | Variable condenser position 
13 14v | O | 14V. Relay 13 | AIPB | 1 | AlPoff voltage (8V). 2 GND | - | GND. ; mea Ices : CN3 1 POD1 | O | Variable condenser position detection? : 
14 5V O | BV. 14 RFPC | O | Power control voltage. 3 BZ | Buzzer signal. CNS 8 BV. detection signal 1. Relay — 
15 GND | - | GND. 15 GND_| - | GND. 4 NC - A Ave © ae 2 POD2 | O | Variable condenser position W105 1 M2+ | | | Motor drive 2 +. 
16_| GND | - | GND. CN2 1 CAR | 1 | CAR signal (455kHz). cnNi2 | 1 SP | O | Speaker signal. i ial ae ; detection signal 2. Relay co i es 
CN10 1 GND — | GND. 2 GND — | GND. 2 GND = | Nin. ene ; aT ai : ee | _ ae voltage (5V). Relay W106 : os | Motor drive 1 -. 
5V. . . , “lle . . iL . — -, — 
2 5C O Lon CN3 1 FMM | O | FMmodulation signal CN13 1 SPK O | Phone jack speaker signa 9 EN; 1 | sv. 5 PRI? iP hktoter toe ER 3 M+ Dy te ee 
3 STR O | VS-2 voice start. ""H" : Start 2 GND = || (eNIDy 2 PH2 | Phone jack speaker signal. 3 GND — | GND 6 PR21 | Weide hae aieaten eennal = 
4 ee CN4 + | micva2 | | | MiCvolume signal 2. (Off when phone install) spar 
"Hi" = Voice synthesize signal out ; ENG oP ann 9 3 PH3 Sal tenons jackiGND: CN7 ! ae ) a Bee ae 7 PR12 |_| Motor rotate direction control 2. 
. P are ock. 
5 | SCK x Sp ee ae 3 | MICVRI | O | MIC volume signal 1. cna | 1 vo | | | VS2 voice signal. Rolie e alli cea nie ledhiet. 
a. 
S = wore 4 | GND | - | GND. — 2__| GND _| = | GND. 4 | ABSL | | | DDSchannel A/B select. 
CN11 1 RDA O | RF serial data. 5 TXB O Transmission power supply (8V). CN15 1 AVI O | AF volume signal 1. iS CLE2 | | CAR DDS enable 2. 
Pee He ene ee Caer volbine Nolage: 2 | GND | - | GND. 6 | CASL | | | DDSchannel AB select. 
3 BEE fag 2 2H sera enetis 1: CN5 1 | 14VAF | | | AF PA power supply (14V). CN16 1 NTR | O | Notch volume voltage. 7 NIG, ize 
igi. ag Ze avy) ei sav. 2 | NTG | 1 | Notch volume GND. 3 | cno | - | enp. 
5 RBK O | RF blanking signal. : Active 3 8V | | 8V. an, 3 FMSQ1| O | Squelch volume voltage 1 (FM). FILTER UNIT (X51-3110-XX) 
6 NC = 4 TXB O | Transmission power supply (8V). 4 FM SQ2]| | | Squelch volume votage 2 (FI). N Soa FPO We nal canal 
7 NC rs : 5 50B © | 50MHz band power supply. 5 NFM S01 | © | Squelch volume voltage 1 (except FM). CN1 {¢ aE! ina signal. 
8 TS | 1/0 | AT-300 control signal. 8V when 40.5~60MHz 6 | NrMsaz| 1 | Squelch volume voltage 2 (except FM). CN2  [Coaxiall 50MPO | | | 50MHz final signal. 
9 Lis /O | AT-300 control signal. 6 HFHG | | | HF final decision voltage. Relay Wi 1 GND | — | GND. CN3 | Coaxial} AT1 O | ATsignal 1. 
10_| GND | — | GND. 7 | 5OHG | | | S5OMHZ final decision voltage. Relay 2 RIF | | | Receive IF signal (455kH2). CN4 [Coaxial] AT2 | 1 | ATsignal 2. 
CN12 1 9 pee eee lee 2 0rd. 8 |_| Protection signal. 3 GND | - | GND. CN5 1 RAT | O | receive antenna signal. 
2 CK4 | | Sub encoder pulse 4 signal. 9 = _| GND. 4 TIF O | Transmission IF signal (455kHz). 2 GND | — | GND. 
3 GND | — | GND. 1 | | Standby switch. ''L" : TX Ww3 1 TOB | O | Tone unit control voltage. 
2 O | MIC power supply (8V). 
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IAGRAM 
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Hz 
SS et ay AIP:OFF 1. Connect the signal generator to the ANT terminal at 14.2MHz USB, apply a 


ATT: OFF signal of 0 dBu (EMF), tune so that the AF output beat frequency is 1kHz, and 
adjust the AF VR so that the AF output is 0.63V/8Q. 
oa IF FILTER 2. Connect the signal generator to each measurement point (cut off the DC), and 
8.83:6k the AF output in (1) so that the above EMFs set are obtained. 
EAT SE LSet K During measurement, the beat frequency of the AF output is normally 1kHz. 
3. The signal type connector, TP, shown by ©@is measured by removing the co- 
aa 0.63V axial cable inside the set, which is connected to that connector, and connecting 


the signal generator in its place. 
The station transmission system connector shown by ©) is a value measured 
by connecting the coaxial cable within the set connected to that connector 
(input must be 50Q) to the spectrum analyzer. 

4. The AF stage level is the level measured at AF V.M for each stage during the 
conditions indicated in (1). 


8. 83MHz 
‘ 73.0SMHz 1O6mH 
dieacl 1 : { 
ALC RFPC 
22mV 1hmvV 1,4VY (DC) 140mv 230mV 43mV 230mv 3O0mVvV 220mV 38mv 32mvV 2.1V (0C) 33mV 33aVv 460av 
| es zs ait 
ae eae 
a3 C3 lente ~—) cn 
ORV 
048 om by 019 
RF UNIT 1 


230mv (WIDE) 
1v 170mV (NARROW) 11,SmV aN, 
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IF UNIT 


Microphone is 5mV, 1kHz input 

The low-frequency section is measured with an AF variable voltmeter 
The high-frequency section is measured with an RF variable voltmeter 
The outputs are all ALC zone maximum 

FM wide is 3kHz deviation, narrow is 1.5kHz deviation 
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PS-33/53 (DC POWER SUPPLY) 


PS-33/53 External View 


Model 
a Bie PS-33 PS-53 
Specifications 
Power requirement 120V AC + 10%, 60Hz (K,P) *120/220~230V AC + 10%, 50/60Hz (E,M) 240V AC + 10%, 50/60Hz (T) 
Output voltage 13.8V DC (Reference) 
Rated output current 20.5A (25% duty cycle) 22.5A (25% duty cycle) 
15A (50% duty cycle) 16A (50% duty cycle) 
20.5A max. (Continuous operation for 1 hour) 
Output voltage regulation Within +0.7V Within +0.7V 
(at 120/220~230/240V AC +10% variation with 15A) (at 120/220~230/240V AC +10% variation with 16A) 
Within 0.7V (at load current variation from 2 to 15A) Within 0.7V (at load current variation from 2 to 16A) 
Ripple voltage Less than 20mVrms (at 13.8V DC/15A) Less than 20mVrms (at 13.8V DC/16A) 
Power consumption Approx. 500W (at 13.8V DC/20.5A) Approx. 550W (at 13.8V DC/22.5A) 
Dimensions (W x H x D) 173 x 96 x 296 mm [173 x 107 x 322 mm] 
Dimensions in [  ] 6-13/16" x 3-25/32" x 11-21/32" [6-13/16" x 4-7/32" x 12-11/16'] 
include projections 


Weight Approx. 7.0kg (15.4lbs) Approx. 6.9kg (15.2Ibs) 
Notes 
Rating are subject to change without notice due to advancements in technology. 


* » Switchable. 


PS-33/53 Adjustment 


¢ Voltage setting 

1. Connect a load, pass a current of 15A (PS-33) or 20A 
(PS-53), and adjust the output voltage to 13.8 + 0.4V 
with VR1. 

2. Make sure the output voltage is 16V or less when 
there is no load. 


Overcurrent protection 

. Switch the power off. 

. Connect a 0.19, 10-W resistor to the output pin. 

. Switch the power on, and adjust the voltage across 
the resistor to 0.15V with VR2. 
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ea EXT. SP 655 :2.6k During measurement, the beat frequency of the AF output is normally 1kHz 
CF2 5 2 3. The signal type connector, TP, shown by @is measured by removing the co- 
ve 41 0.63V axial cable inside the set, which is connected to that connector, and connecting 
RIF Q2 a3 a8 030 | Ics 80 the signal generator in its place 
ice Are ® The station transmission system connector shown by © is a value measured 
: by connecting the coaxial cable within the set connected to that connector 
5 CAR {input must be 50Q) to the spectrum analyzer 
4. The AF stage level is the level measured at AF V.M for each stage dunng the 
conditions indicated in (1) 
40dBm (FM) 0.18Vrms 0.9dBm 
| 
IF UNIT (X486-3090-00) 
AF (1 kHz) GSSkH2 8. 83MHz 73.0SMH 
i= 1 | { | “Pe z {op 1amKe { 
SmvV 2mV Simv ALC RFPC 
(3mV) (1, 2mV) (3.3mV) 5.9mV S.9mV S7mV S7mV 190mV BimV 25mV 20mv 20mv 35mV 22mV 22mV 1éMmV 1, 46V (OC) 140Mv 230mV (3mV 230mV 30mV¥ 220mV 38av 32aV 7 i i <i 


n 


fe eee I ae 


ay 
oe paw Sey ope — ter, 3 ) 


Pe 


MIC eal ss 
a 1c8 EE 
mfles 043 © C) 
CAR sav | 
140mv 
PWR VR L03 
| t 
t VF UNIT RF UNIT 1 
1OMH 
t 2 4 
VVe-p 3.SVe-p 3Ve-p 14 Ve-r 18Vp-r 4OVe-p 280Ve-r 
| Len] 
Ze a 230mV (WIDE) Ee 
1SmV VW 170mV (NARROW 1 voi. 
LPF 
{ ' H © FM MIC | 
' H H i X59-3000-03 
ORV HF ss P HFPO HFPO 
son = 
“" © © €) 
SOM = 
C205 a60 
500 SOWPO 
{ 
F FINAL UNIT (HF 100) 1F UNIT 
S2MH2z 
— IF UNIT 1 
5 Ver ile + 6Ve-r 53Ve-r SVe-p 23Ve-r 170Ve-r 
y 
bes 1. Microphone is 5mV, 1kHz input 
aS) 2. The low-frequency section is measured with an AF vanable voltmeter 
4 2a y 3. The high-frequency section is measured with an RF vanable voltmeter 
oe a ait, 4. The outputs are all ALC zone maximum 
oe Ane, La 7 SOWPO 5. FM wide is 3kHz deviation, narrow is 1.5kHz deviation 
6 


FINAL UNIT (SOM10W) FINAL UNIT (SOMSOW) 


PROC when 20d8 COMP 


TS-4505/690S 


PS-33/53 (DC POWER SUPPLY) 


PS-33/53 External View 


Model 


4p Oe PS-33 PS-53 
Specifications 
Power requirement 120V AC + 10%, GOHz (K,P) *120/220~230V AC + 10%, 50/60Hz (E,M) 240V AC + 10%, 50/60Hz (7) 
Output voltage 13.8V DC (Reference) 
Rated output current 20.5A (25% duty cycle) ele 22.5A (25% duty cycle) 
15A (50% duty cycle) 16A (50% duty cycle) 
20.5A max. (Continuous operation for 1 hour) 
Output voltage regulation Within +0.7V Within +0.7V 
(at 120/220~230/240V AC +10% variation with 15A) (at 120/220~230/240V AC +10% variation with 16A) 
Within 0.7V (at load current variation from 2 to 15A)_ | __Within 0.7V (at load current variation from 2 to 16A) 
Ripple voltage Less than 20mVrms (at 13.8V DC/15A) Less than 20mVrms (at 13.8V DC/16A) 
Power consumption Approx. 500W (at 13.8V DC/20.5A) Approx. 550W (at 13.8V DC/22.5A) 
Dimensions (W x H x D) 173 x 96 x 296 mm [173 x 107 x 322 mm] 
Dimensions in [ ] 6-13/16" x 3-25/32" x 11-21/32" [6-13/16" x 4-7/32" x 12-11/16'] 
include projections 


Weight Approx. 7.0kg (15.4lbs) Approx. 6.9kg (15.2Ibs) 


Notes 
Rating are subject to change without notice due to advancements in technology. 
* : Switchable. 


PS-33/53 Adjustment 


¢ Voltage setting 

1. Connect a load, pass a current of 15A (PS-33) or 20A 
(PS-53), and adjust the output voltage to 13.8 + 0.4V 
with VR1. 

2. Make sure the output voltage is 16V or less when 
there is no load. 


Overcurrent protection 

. Switch the power off. 

. Connect a 0.1, 10-W resistor to the output pin. 

. Switch the power on, and adjust the voltage across 
the resistor to 0.15V with VR2. 


WN ° 
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TS-4508/690S 


PS-33/53 (DC POWER SUPPLY) 


PS-33/53 Packing 


Instruction manual 
(B62-0142-00) 


Polystyrene foamed fixture (F) 


(H10-2567-02) 


Polystyrene foamed fixture (R) 


(H10-2568-02) 


Protection cover 


ing fi 
(H20-1430-03) Packing fixture 


(H12-1389-04) 


Protection bag (H25-0029-04) 
Warranty card Fuse (F05-6021-05) 
(B46-0419-00) :E 
(B46-0422-00) : P 
(B46-0430-00) : K 
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Item carton box 
(H52-0153-04) : PS-33 
(H52-0155-04) : PS-53 


« New Parts 


Les articles non 
Teile ohne Parts 


Address |New 


Parts No. 


TS-450S/690S 


PS-33/53 (DC POWER SUPPLY) 


Parts without Parts No. are not supplied 
mentionnes dans le Parts No. ne sont pas fournis 
No. werden nicht geliefert. 


PS-33/53 Parts List 


Description 


ESR % 


A01-2034-02 
A01-2035-02 
AO1=2036;-02 
A23=1507=05 
A23-1522—03 


NE2D=OR1T 9-03 
A82-0006-03 
A82-0007-03 


BAL-0699-14 
B41-0660-04 
B42-2454-04 
B42-3343-04 
B42-3346-04 


B42-3349-04 
B42-3354-04 
B42-3390-04 
B42-3374-04 
B46-0419-00 


B46-0422-00 
B46-0430-00 
B62-0142-00 
B72-0226-04 
B72=0227-04 


B72-0228-04 


CK45F1H103Z 
C90-2034-05 
CK45F1H473Z 
CK45F1H103Z 


E20-0284-05 
E30-0602-05 
E30-0974-05 
E30-2120-05 
E30=21239-05 


ES0.-2153-05 
B31=3373-15 
E31-3374-05 
ES t-Ss20-05 
Esl -3576509 


BSl 337-05 
EBS) —S87Gc10 
Bauzsor9-US 
B33 -fe2 i=) 
E33-1954-05 


Jue IG ag hepsi fhe 


RO T-O0962-=15 
F05-4024-05 
F05-6021-05 
FOS-602:15-05 
PO9-0423-15 


METALLIC CABINET(UPPER) 
METALLIC CABINET(LOWER) 
METALLIC CABINET(LOWER) 
REAR PANEL 
REAR PANEL 


PANEL 
REAR PANEL 
REAR PANEL 


CAUTION LABEL(LA) 
CAUTION LABEL<(LA) 
LABEL(CARTON BQX) 
LABEL(S/NO. ) 
LABEL (FUSE) 


LABEL(120/230V) 
LABEL(FUSE, PCB) 
LABEL(GND) 
LABEL(120/220V) 
WARRANTY CARD 


WARRANTY CARD 

WARRANTY CARD 
INSTRUCTION MANUAL 

NAME PLATE(120V) 

NAME PLATE(120/230-330V) 


NAME PLATE(240V) 


CERAMIC 
ELECTRO 
CERAMIC 
CERAMIC 


0.010UF 
22000UF 
0.047UF 
0.010UF 


TERMINAL PLATE 
AC CORD 
AC CORD 
AC CORD 
AC CORD 


AC CORD 
CONNECTING WIREC(TRCE)) 


CONNECTING 
CONNECTING 
CONNECTING 


CONNECTING 
CONNECTING 
CONNECTING 


WIRE(B-TERMINAL (+) 
WIRE(B-TERMINAL(¢ -) 
WIRE(B-ELECTRO( -) 


WIRE(CN3) 
WIRECFAN MOTOR) 
WIRE(TR(B) -CN1) 


FINISHED WIRE SET 
FINISHED WIRE SET 


FINISHED WIRE SET 


HEAT SINK 
FUSE( 4A) 


FUSE( 6A, ACSY) 


FUSE( 6A) 
FAN 


F29-0436-04 INSULATOR( TRANSISTOR) 
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TS-4503/6908 


PS-33/53 (DC POWER SUPPLY) 


* New Parts 


Parts without Parts No. are not supplied. 
Les articles non mentionnes dans le Parts No. ne sont pas fournis 
Teile onne Parts No. werden nicht geliefert 


Address |New Parts No. Description 
Parts 

fi | F ab Bm &2YSR 
H10-2567-02 POLYSTYREN FOAMED FIXTURECF) 
H10-2568-02 POLYSTYREN FOAMED FIXTURECR) 
HZ) 369-04 PACKING FIXTURE 
H20-1430-03 PROTECTION COVER 
H25-0029-04 PROTECTION BAG(FUSE) 
H25-0105-04 PROTECTION BAGCAC CORD) 
HOS 2S OMS Ue ITEM CARTON BOX 
JO2Z—0S3 25019 FOOT CREAR) 
J02-0442-04 FQOT (FRONT) 
J02-0443-04 FOOT (SUB) 
SN BVO SS 1S FUSE HOLDER 
JAS Si 04 LEAD HOLDER(PANEL) 
PLE GS) —0)i MOUNTING HARDWARE 
YAN SENSIS) (0): MOUNTING HARDWARE 
J42-0024-15 BUSHING 
J42-0083-05 BUSHING(AC) 
ILA S Os BUSHINGCAC) 
JOL-OS07=05 WIRE BAND 
K29-4636-04 KNQB 
L01-8442-05 PQWER TRANSFOMER 
DYNO LAHOs) POWER TRANSFOMER(120V) 
EO Ono 0) POWER TRANSFOMER(115/230V) 
N09-0372-04 SCREW( THERMISTOR) 
NO09-0669-05 SCREWC(GND) 
NO9-2033-04 SCREWC TRANSISTOR) 
N14-0535-04 NUT( TRANSISTOR) 
N16-0040-46 SPLING WASHER(DIQDE) 
N19-0642-04 FLAT WASHER( TRANSISTOR) 
N30-3004-46 PAN HEAD MACHIN SCREW 
N30-4018-46 PAN HEAD MACHIN SCREW(DIQODE) 
N35-3006-41 BINDING HEAD MACHINE SCREW 
N35-3008-41 BINDING HEAD MACHINE SCREW 
N35-4006-41 BINDING HEAD MACHINE SCREW 
N35-4006-41 BINDING HEAD MACHINE SCREW 
N50-3008-41 BINDING HEAD TAPTITE SCREW 
N87-3006-41 BRAZIER HEAD TAPTITE SCREW 
N87-3006-46 BRAZIER HEAD TAPTITE SCREW 
N87-3008-45 BRAZIER HEAD TAPTITE SCREW 
N87-3008-46 BRAZIER HEAD TAPTITE SCREW 
N87-3014-46 BRAZIER HEAD TAPTIPE SCREW 
N88-3008-46 FLAT HEAD TAPTITE SCREW 
S40 S146 0 PUSH SWITCH 
So i2 26-00 SLIDE SWITCH 
S25VB10 DIODE 
SLP144B DIODE 
2N5885 TRANSISTOR 
X43-3030-01 POWER SUPPLY UNIT 
A01-2037-02 CASE( UPPER) 
A01-2038-02 CASE (LOWER) 
A01-2039-02 CASE (LOWER) 

L:Scandinavia K:USA P:Canada 
Y:PX(Far East, Hawaii) T:England E:Europe 
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TS-450S/690S 


-eweers  PS-33/53 (DC POWER SUPPLY) 


Parts without Parts No. are not supplied. 
Les articles non mentionnes dans le Parts No. ne sont pas fournis 
Teile ohne Parts No. werden nicht geliefert. 


Desti- |Re- 
nation |marks 


ft (ey) ties 


Description 


Bm B2/R 


A23-1507=03 REAR PANEL M 
A23-1522-03 REAR PANEL TE 
A62-0120-03 PANEL 

A82-0006-03 REAR PANEL K 


A82-0007-03 REAR PANEL Pp. 


B41-0659-14 LABEL(LA) KP 
B41-0660-04 LABEL(LA) KP 
B42-2454-04 LABEL( ITEM CARTON BOX) 

B42-3343-04 LABEL(S/NO) 


B42-3354-04 LABEL( FUSE, PCB) 


B42-3355-04 LABEL(GND) EE 
B42-3374-04 LABEL(120/220V) M 
B42-3446-04 LABEL( FUSE) K 
B42-3449-04 LABEL(120/230V) E 
B46-0419-00 WARRANTY CARD E 
B46-0422-00 WARRANTY CARD P 
B46-0430-00 WARRANTY CARD K 


B62-0142-00 INSTRUCTION MANUAL 
B72-0230-04 NAME PLATE(120V) KP 
B72-0231-04 NAME PLATE(120/220-230V) 


B72-0232-04 NAME PLATE(240V) a 


CK45F1H103Z CERAMIC 0.O010UF Z 
€90-2034-05 ELECTRO 22000UF 25WV 
CK45F1H473Z CERAMIC OF047UF ui Z 


CK45F1H103Z CERAMIC 0.010UF Z 


E20-0284-05 TERMINAL PLATE 
A E30-0602-05 AC CORD ty 
A E30-0974-05 AC CORD M 
A B30=2120-05 AC CORD K 
A E30=21:25-05 AC CORD Re 
A BSO22153'-05 AC CORD E 
Esl =3503-19 CONNECTING WIRECTR(E) 
E31-3374-05 CONNECTING WIRE(B-TERMINAL(+) 
E3t=3579-09 CONNECTING WIRE(G-TERMINAL( -) 


B31=3376-05 CONNECTING WIRE(G-ERECTROC( -) 


E3t=3377305 CONNECTING WIRE(CN3) 
E3153378-15 CONNECTING WIRECFAN MOTOR) 
B31 -3579505 CONNECTING WIRE(TR(B)-CN1 
A B35c182Z5-00 FINISHED WIRE SET Re 


B33=19952-09 FINISHED WIRE SET 


B39-195505 FINISHED WIRE SET 


FO1-0962-15 HEAT SINK 


F29-0436-04 INSULATOR( TRANSISTOR) 
A FO5-4024-05 FUSE(4A) TEM 
A F0S-6021-05 FUSE( 6A) KP 
A F05-6021-05 FUSE(6A, ACSY) 


F09-0423-15 FAN 


Ht0=2567=02 POLYSTYREN FOAMED FIXTURE(F) 
H10=2568-02 POLYSTYREN FOAMED FIXTURECR) 
H12-1389-04 PACKING FIXTURE 
H20-1430-03 PROTECTION COVER 


H25-0029-04 PROTECTION BAG(FUSE) 
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TS-4508/6908 


PS-33/53 (DC POWER SUPPLY) 


Parts without Parts No. are not supplied 
Les articles non mentionnes dans le Parts No. ne sont pas fournis 
Teile onne Parts No. werden nicht geliefert. 


<x New Parts 


Address |New 
Parts 


fi ia | F 


Parts No. 
3B 


Ee be 


H25-0105-04 
H52-0155-04 


J02-0323-05 
J02-0442-04 
J02-0443-04 
J13-0033=15 
J21-4135-028 


apalliar Wieder trey: 
J21-4181-14 
J21-4565-05 
J42-0024-15 
J42-0083-05 


J42-0085-05 
J61-0307-05 


K29-4636-04 


L01=6462-05 
L01-8471-05 
[01=-6475-05 


NO9-0372-04 
NO9-0658-04 
NO9-0669-05 
NO9-2033-04 
N14-0535-04 


N16-0040-46 
N19-0642-04 
N30-3004-46 
N30-4018-46 
N35-3006-41 


N35-3008-41 
N87-3006-41 
N87-3006-46 
N87-3008-45 
N87-3008-46 


N87-3014-46 
N88-3008-46 


S40-1416-05 
S31=2126-65 


S25VB10 
SLP144B 
2N5885 


X43-3030-01 


Description 


m BSE 1% 


PROTECTION BAGCAC CORD) 
ITEM CARTON BOX 


FOOT CREAR) 

FOOT (FRONT) 

FOOT (SUB) 

FUSE HOLDER 

LEAD HOLDER(PANEL) 


MOUNTING HARDWARE 
MOUNTING HARDWARE 
MOUNTING HARDWARE 
CORD BUSHING 
CORD BUSHING 


CORD BUSHING 
WIRE BAND 


KNOB 


POWER TRANSFOMER 
POWER TRANSFOMER(120V) 
POWER TRANSFOMER(115/230V) 


SCREW(THERMISTOR) 
SCREW( MOTOR) 
SCREW(GND) 

SCREW( TRANSISTOR) 
NUTC TRANSISTOR) 


SPRING WASHER( DIODE) 

FLAT WASHER( TRANSISTOR) 

PAN HEAD MACHIN SCREWCHARDWARE 
PAN HEAD MACHIN SCREW(DIOQDE) 
BINDING HEAD MACHINE SCREW 


BINDING HEAD MACHINE SCREW 
BRAZIER HEAD TAPTITE SCREW 
BRAZIER HEAD TAPTITE SCREW 
BRAZIER HEAD TAPTITE SCREW 
BRAZIER HEAD TAPTITE SCREW 


BRAZIER HEAD TAPTITE SCREW 
FLAT HEAD TAPTITE SCREWC(CPOW SW 


PUSH SWITCH 
SLIDE SWITCH 


DIODE 
DIODE 


TRANSISTOR 
POWER SUPPLY UNIT 


POWER SUPPLY UNIT (X43-3030-01) 


L:Scandinavia 
Y:PX(Far East, Hawaii) 
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K:USA 
T:England 
X:Australia 


CK45F1H103Z 
CK45F1H473Z 
CEO4EW1C331M 
CEO4EW1A470M 
CK45F1H103Z 


CK45F1H473Z 
C90-0814-05 
CQ92M1H104K 
CK45B1H102K 


P:Canada 
E:Europe 
M:Other Areas 


CERAMIC 
CERAMIC 
ELECTRO 
ELECTRO 
CERAMIC 


0.010UF 
0.047UF 
330UF 
47UF 
0.010UF 


CERAMIC 
ELECTRO 
MYLAR 

CERAMIC 


0.047UF 
4700UF 
0.10UF 
1000PF 


A indicates safety critical components. 


TS-4505/690S 


seca,  PS-33/53 (DC POWER SUPPLY) 


Parts without Parts No. are not supplied 
Les articles non mentionnes dans le Parts No. ne sont pas fournis 
Teile ohne Parts No. werden nicht geliefert. 


Address |New Parts No. Description 
Parts 


fi 8) a m # 5 m & / Rm 


C91-0647-05 CERAMIC 0.01UF 
C94=1075=05 CERAMIC 470PF 


PaO=5257-00 MINI CONNECTOR( 2P) 
E40-0470-05 PIN ASSY 


JIS =0059 415 FUSE HOLDER 
J3T-O502= 04 COLLAR (PCB) 
J42-0428-05 BUSHING( PCB) 


RD14BB2C0391J RD 
R92=1202-05 FUSE R 
RS14KB3F121J FL-PROOF RS 
RD14BB2C272J RD 
RD14BB2C102J RD 


RD14BB2C473J RD 
RS14KB3A1R0J FL-PROOF 
RD14BB2C182J RD 
RS14KB3A331J5 FL-PROOF 
RD14BB2C471J RD 


RD14BB2C472J RD 
RD14BB2C153J RD 
RS14KB2H471J5 FL -PROOF 
RD14BB2C123J RD 
RD14BB2C822J RD 


RD14BB2C0333J3 RD 
RD14BB2C392J RD 
RS14KB3A820J FL-PROOF 
RD14BB2C0223J RD 
RD1I4BB2C472J RD 


UUaUUUaG Cea UGG a are Sar Cea 


R12-0094-05 TRIMMING POT.470 
R12-6012-05 TRIMMING POT.470K 


151559 DIODE 
DSA3A1 DIODE 
UZ9.1BL DIODE 
181555 DIODE 
UZ15BH DIODE 


151555 DIODE 

2S5A562(Y) TRANSISTOR 
25C2458¢Y) TRANSISTOR 
25B941(Q) TRANSISTOR 
2062458 CY) TRANSISTOR 


S2D2i) THERMISTOR 
STPALL THERMISTOR 
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2SA562 


2N5885 


2SC2458 


C (Case) 


TS-4505/6905 


PG-2X (DC POWER CORD) / SO-2 (TCXO UNIT) 


PG-2X External View 


SO-2 Specifications 


Mee AtING TTEQUENCY ............-c0-....e2eesseroersenecs 20 MHz 
Temperature stability........ +5 x 107” (-10°C to +50°C) 
Frequency stability (Long term) ........... +1 x 10 /year 
Oo 0 ee 1 V peak-to-peak (20 kQ/5 pF) 


Instruction manual 


TCXO 
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PS-33/53 (DC POWER SUPPLY) 


View ; 
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TS-4508/690S  TS-450S/690S 
PS-33/53 Schematic Diagram PS-33/53 (DC POWER SUPPLY) 
AGIs sv (X43 -3030-01) Dil Oomo meals loop 
tence 4 Oman Gi an mht) : PTE EE Rar 3 ioseiet 
Q4 : 2SB941 (Q) D7 : UZI5BH 
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DO eee 
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TS-4505S/6905 


SP-23 (EXTERNAL SPEAKER) 


SP-23 External View 


> New Parts 


Parts without Parts No. are not supplied. 
Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Ref. No. Address |New Parts No. 
Parts' 
SRES (th RM! ¥ 3 & £ # 


SP-23 Specifications 


Speaker used 7.5cm dia. 
Rated input 1W 
Impedance 8Q 


Frequency response 300Hz to 5kHz 
Dimensions (mm) 
( ) : Projection included 

Weight 1.3kg 


SP-23 Parts List 
Description 


Bm BSR 


nation |marks 


E: Scandinavia & Europe K:USA 
U: PX(Far East, Hawaii) 
UE : AAFES(Europe) 
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T: England 
X: Australia 


A01~-2042-03 
A01-2043-03 
A23-1431-04 
A62-0122-03 


BO4-0414-04 
BO7-0613-14 
B39-0407-04 
B62-0154-00 


E20-0208-14 
E30-1629-15 


G53-0507-04 


H10-2513-02 
H10-2514-12 
H12-0445-04 
H20-1407-03 
H25-0077-03 


H52-0170-04 


J02-0323-05 
J02-0409-04 
J21-1144-34 
J21-2573-04 


N15-1030-46 
N30-3008-46 
N35-3006-41 
N87-3006-46 
N87-3008-46 


T07-0224-05 


P: Canada 


M: Other Areas 


METALLIC CABINET(TOP) 
METALLIC CABINET(BOTTOM) 
REAR PANEL 

PANEL 


MESH PLATE 

SPEAKER RING 

SPACER (FOOT ) 
INSTRUCTION MAMUAL 


TERMINAL BOARD 
SP CABLE 


PACKING 


POLYSTYRENE FOAMED FIXTURE(F) 
POLYSTYRENE FORMED FIXTURE(R) 
PACKING FIXTURE 

PROTECTION COVER 

PROTECTION BAG 


ITEM CARTON BOX 


FOOT 

FOOT (SUB) 

MOUNTING HARDWARE (SPEAKER) 
MOUNTING HARDWARE(FOOT) 


FLAT WASHER 

PAN HEAD MACHINE SCREW 
BINDING HEAD MACHINE SCREW 
BRAZIER HEAD TAPTITE SCREW 
BRAZIER HEAD TAPTITE SCREW 


SPEAKER 


W:Europe 


A\ indicates safety critical components. 


123 (124) W x 96 (106) H x 235 (241) D 


VS-2 PARTS LIST 


B50-8095-00 


G13-0645-04 


H01-8025-03 
H25-0029-04 


N32-2004-41 
N35-2604-41 


X42-3000-00 


TS-450S/690S 


VS-2 (VOICE SYNTHESIZER) 


Instruction manual 


Cushion Accessary 


Item carton box 
Protection bag 


Flat head screw 
Bind head screw 


Accessary unit 


VS-2 SCHEMATIC DIAGRAM 


[2 Ste ed pee ra 
at | ln aged 


¢2 330P 
i 

~ 330p [800K 

Hz 


4H 
+i) 


ACCESSARY UNIT (X42-3000-00) 


CC73ECHIH202) | Chip C 2000pF J 
CC73FCH1IH331J | ChipC 330pF J 


- NWS WOAN ®D 


R5 47K 


CC73FCH1H471J | ChipC 470pF J 


3 S Kg ° 4 1K 1.5 10V 
CEO4CW1A330M | Electro 33yF 10 a ib ie eiGe 
CK73EB1E104K | ChipC O1pF kK 
1C 1. MN6401 TRA res TC74HCI64F or 


CK73EB1H473K 
C90-0503-05 
C92-0501-05 


E40-5022-05 


J21-4146-04 


L78-0006-05 


RK73FB2A101J 
RK73FB2A102J 
RK73FB2A105J 
RK73FB2A153J 
RK73FB2A183J 
RK73FB2A472J 
RK73FB2A473J 
RK73FB2A682J 
RK73FB2A683J 
RK73FB2A822J 


R12-3457-05 
$31-1418-05 
MN6401TRA 
NJM2904M 


TC74HC164FP 
HD74HC164FP 


ChipC 0.047uF K 
Chip tan 0.068nF 35WV 
Chip tan 1.54F  10WV 


Pin ass'y (8P) 


Mounting hardware 


Ceramic oscillator 


Chip R 100 
ChipR 1k 

ChipR 1M 
Chip R 15k 
ChipR 18k 
Chip R 4.7k 
Chip R 47k 
Chip R _6.8k 
Chip R 68k 
Chip R  8.2k 


eC, ea ee SS XS SSE SS SS 


Trimming pot. 


Slide switch 


VR1 47K 


}#-—__—_+ 
2 
i t721G2 o 


1C2. NJM2904M HD74HCI64FP 


be 


VS-2 PC BOARD VIEW 


ACCESSARY UNIT (X42-3000-00) 
Component side view 
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PG-2X (DC POWER CORD) / SO-2 (TCXO UNIT) SP-23 (EXTERNAL SPEAKER) 


PG-2X External View SP-23 External View SP-23 Specifications 
Speaker used 7.5cm dia. 
Rated input 1W 
Impedance BQ 


Frequency response 300Hz to 5kHz 

Dimensions (mm) 123 (124) W x 96 (106) H x 235 (241) D 
( ) : Projection included 

Weight 1.3kg 


> New Parts 

Parts without Parts No. are not supplied. 

Les articles non mentlonnes dans le Parts No. ne sont pas fournis. 

Telle ohne Parts No. werden nicht gellefert. SP-23 Parts List 


Ref. No. |Address |New Parts No. Description Desti- 
Parts nation |marks 
SRES | § | ¥ Bh € FS Bh ASR tt A) 


SP-23 


A01-2042-03 METALLIC CABINET(TOP) 
* | A01-2043-03 METALLIC CABINET(BOTTOM) 
A23-1431-04 REAR PANEL 


SO-2 Specifications 


Oscillating frequioncy s22s.. u-tuea eee, 20 MHz A62-0122-03 PANEL 
Temperature stability ........ +5 x 107 (-10°C to +50°C) BO4-0414-04 MESH PLATE 
Frequency stability (Long term) ........... +1 x 10 /year BO7-0613-14 AKER RING 
- - ( ) 
Outputeeen ne hen 1 V peak-to-peak (20 k/5 pF) B39-0407-04 SPACER FOOT 


B62-0154-00 INSTRUCTION MAMUAL 


E20-0208-14 
E30-1629-15 


G53-0507-04 
H10-2513-02 


TERMINAL BOARD 
SP CABLE 


PACKING 


SO-2 Parts List 


Parts No. Description 


POLYSTYRENE FOAMED FIXTURE(F) 


F H10-2514-12 POLYSTYRENE FORMED FIXTURE(R) 
B50-8314-08 | Instruction manual H12-0445-04 PACKING FIXTURE 
H20-1407-03 PROTECTION COVER 


L77-1394-15 | TCXO 


H25-0077-03 PROTECTION BAG 
ITEM CARTON BOX 


FOOT 


H52-0170-04 


J02-0323-05 


J02-0409-04 FOOT (SUB) 
J21-1144-34 MOUNTING HARDWARE(SPEAKER) 
J21-2573-04 MOUNTING HARDWARE( FOOT) 


N15-1030-46 FLAT WASHER 
N30-3008-46 PAN HEAD MACHINE SCREW 


N35-3006-41 BINDING HEAD MACHINE SCREW 
N87-3006-46 BRAZIER HEAD TAPTITE SCREW 
N87-3008-46 BRAZIER HEAD TAPTITE SCREW 


T07-0224-05 SPEAKER 


E: Scandinavia & Europe K:USA P: Canada W:Europe 
U: PX(Far East, Hawaii) T:England = M: Other Areas 
UE : AAFES(Europe) X: Australia A indicates safety critical components. 
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VS-2 (VOICE SYNTHESIZER) 


VS-2 PARTS LIST VS-2 SCHEMATIC DIAGRAM 


[nt mes] race | _—Ooeipson 


VS-2 


= 
| 
| 
| 
| 
| 
| 
| 
| 
| 


B50-8095-00 Instruction manual 


~ 330p |800K 
Hz 


G13-0645-04 Cushion Accessary 


C2 330P 
x4 


1 
ray 


H01-8025-03 Item carton box 
H25-0029-04 Protection bag 


N32-2004-41 
N35-2604-41 


Flat head screw 
Bind head screw 


X42-3000-00 Accessary unit 


ACCESSARY UNIT (X42-3000-00) 


ECT3ECHIH202) | Chip.C | -2000pF J 
C2,3,9 CC7SECH1IH331J' | Chip CC’ "“330pF J 


=-NWRWON®D 


R5 47K 


c8 CC73FCH1H471J | ChipC 470pF J 

9 @dlys fs 1K 1.510V 
Gi CEO4CW1A330M | Electro 33nF  10WV ‘l i a CESS 
C1,5 CK73EB1E104K | ChipC 0.1pF K 
C10 CK73EB1 H473K Chip © 0.047 pF K Ken MN6401 TRA Ves TC74HCI64F or 
C13 | C90-0503-05 Chip tan 0.068nF 35VWV beens aera a | 
C4,11 C92-0501-05 Chip tan 1.5nF  10WV ay ; 


CN1 E40-5022-05 Pin ass'y (8P) 


VS-2 PC BOARD VIEW 


ACCESSARY UNIT (X42-3000-00) 
Component side view 


J21-4146-04 Mounting hardware 


L78-0006-05 Ceramic oscillator 
R3 RK73FB2A101J Chip R 100 J 1/10W 
R13 RK73FB2A102J ChipR 1k J 1/10W 
R1 RK73FB2A105J ChipR 1M J 1/10W 
R4,15 RK73FB2A153J Chip-R 15k J 1/10W 
R10,14 RK73FB2A183J Chip R 18k J 1/10W 
R8,12 RK73FB2A472J Chip R = 4.7k J 1/10W 
R2,5 RK73FB2A473J Chip R 47k J 1/10W 
R11 RK73FB2A682J Chip RR 6.8k J 1/10W 
R6,7 RK73FB2A683J Chip R 68k J 1/10W 
RQ RK73FB2A822J Chip R- 8.2k J 1/10W 
VR1 R12-3457-05 Trimming pot. 47k 

$31-1418-05 Slide switch 


MN6401TRA 
IC2 NJM2904M IC 
TC74HC164FP IC 
HD74HC164FP 
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OPTION FILTER 


Rating 


Nominal center frequency 


8830kHz 


Center frequency deviation 


Within +150Hz at 6dB 


Passband width 


+1.2kHz or more at 6dB 


Attenuation bandwidth 


+1.5kHz or less at 20dB 
+2.2kHz or less at 60dB 
+3.0kHz or less at 80dB 


Ripple 


2dB or less 


Insertion loss 


6dB or less 


Guaranteed attenuation 
Input and output impedance 


80dB or more within +1MHz 
6009/1 5pF 


SSB Crystal filter (L71-0418-05) : YK-88S-1 


Rating 


Nominal center frequency 


Center frequency deviation 


8830kHz 


Within +150Hz at 6dB 


Passband width 


+900Hz or more at 6dB 


Attenuation bandwidth 


+1800Hz or less at 60dB 


Ripple 


2dB or less 


Insertion loss 


—<—<_—__}_—_— 


Within 3dB + 2dB 


Guaranteed attenuation 


80dB or more 
in the range +2.5kHz to +1MHz 


Input and output impedance 


6009/1 5pF 


SSB Crystal filter (L71-0406-05) : YK-88SN-1 


Item 


Rating 


Nominal center frequency 


8830kHz 


Center frequency deviation 
Passband width 
Attenuation bandwidth | 


Within +70Hz at 6dB 
+250Hz or more at 6dB 
+900Hz or less at 60dB 


Ripple 


2dB or less 


Insertion loss 


5dB + 2dB 


Guaranteed attenuation 


80dB or more 
in the range +2kHz to +1MHz 


Input and output impedance 


6002/1 5pF 


CW Crystal filter (L71-0236-15) : YK-88C-1 
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Item 
Nominal center frequency 


Rating 
8830kHz 


Center frequency deviation Within +50Hz at 6dB 


Passband width 
Attenuation bandwidth 


Insertion loss 


+125Hz or more at 6dB 


+600Hz or less at 60dB 


Guaranteed attenuation 


Input and output impedance 


CW Crystal filter (L71-0407-05) : YK-88CN-1 


Nominal center frequency 


2dB or less 

Within 8dB + 2dB 

80dB or more 

in the range +2kHz to +1MHz 


6002/1 5pF 


455kHz 


Center frequency deviation 


Within +50Hz at 6dB 


Passband width 


+250Hz or more at 6dB 


Attenuation bandwidth 


Insertion loss 
Guaranteed attenuation 


Ripple 2dB or less 


+425Hz or less at 60dB 


6dB or less 


Input and output impedance 


80dB or more within 100Hz to 454.4kHz 
80dB or more within 456.6kHz to 2MHz 
2kQ/1 5pF 


CW Crystal filter (L71-0238-25) :YG-455C-1 


Nominal center frequency 
Center frequency deviation 
Passband width 
Attenuation bandwidth 


a ee 


455kHz 

Within +50Hz at 6dB 
+125Hz or more at 6dB 
+250Hz or less at 60dB 


Ripple 


Insertion loss 


Guaranteed attenuation 


2dB or less 
6dB or less 


80dB or more within 100Hz to 454.6kHz 
80dB or more within 455.4kHz to 2MHz 


Input and output impedance 


2kQ/15pF 


CW Crystal filter (L71-0239-25) :YG-455CN-1 


TS-4505/6905 


TU-8 (TONE UNIT) 


TU-8 EXTERNAL VIEW 


TU-8 SPECIFICATIONS 


Frequency range..............000. 38CH in 67.0—250.3Hz and 1750Hz, 1800Hz 
Frequency Deviation.............. Within +0.5% 
Max. Output Power............... 2.0Vrms+5% at 1800H2z/1.5kQ 
Operating temperature............. —20°C to +60°C 
Power Supply Voltage ............. BV +t5% 
DOMI-CONGUCTOIS «oc. 6. eo egscecnins soe [Gs 2 uDiode a1 
CUE ss SL Se Approx. 10 grams 
BIINIGTISIOOS. <5 5 [ss holed © wb ates, see eee 45 mm W 
Zamir 


8'mm H (without cushion, etc.) 


229 


TS-450S/690S 


TU-8 (TONE UNIT) 


TU-8 CIRCUIT DISCRIPTION 


The TU-8 is a tone unit designed for the repeater ope- 
ration of the TS-140S/680S. 


® Outline 

1. A six position DIP switch (Fig. 1) has been provided to 
allow selection of the desired tone frequency, 40 differ- 
ent frequencies are available (See Table 1.). 
Use the DIP switch and Table 1 to select the desired 
tone frequency. 


TU-8 ADJUSTMENT 


® Deviation adjustment 
The TU-8 has been present at factory for +600Hz. The 
deviation is adjusted by with VR1 to Max. #2kHz with the 


deviation ‘potentiometer full clockwise when the TU-8 is 


installed on the TS-140S/680S. 


bi | *2 


2. Tone-burst or continuoustone selection : 


A switch is provided to allow selection of either the 


tone-burst or continuous tone mode. 
The burst duration can be adjusted by with VR2. 


ao] 
ma) 
N 
v0 
Ww 
uv 
& 
uv 
ol 
uv 
oa 
uv 
-_ 
vu 
N 
uv 
w 
uv 
& 
Uv 
o 


Freq. (Hz) 
136.5 
141.3 
146.2 
151.4 
156.7 
162.2 
167.9 
TSKe} 
179.9 
186.2 
192.8 
203.5 
ZiOw, 
218.1 
DS eT 
233.6 
241.8 
2503 

| 1750.0 

1800.0 


*1 Tone-burst mode : 
A tone will be generated for a brief period at the beginning of 
each transmission. 

*2 Continuous-tone mode : 
A tone will be generated as long as the PTT switch is depressed. 
Since the tone is adjsted for a sub-audible level, this should not 
interfere with normal communications. 


B : Tone-burst (to the 1C1 side) 
C: Continuous (to the 1C2 side) 


B <«—_~C 
Of ff = 1GZ 
Too o S1 


VR2 


D 


Fig. 2 Tone-burst or continuous-tone selection switch 


shee 
1 
0) 
] 
) 
1 
) 
1 
6) 
1 
O 
1 
6) 
1 
O 
1 
0) 
1 
0 
1 
) 


eee ist ass oy Gee Oso Sito oP Ee ero 
SEQ Ooo S]S4 so 60 eo 52 2 S564 © 
GO o,o1o OFS = = S| 25] = “50 6 © OC GO OFO 
ea SOO Onmon oO, OLerOrOnOnOtOnowolG 
CLOsONO ONG: © ORL On sOnORO NOLO 1OVO. COBO 


cia oo =) oO = S= 6. Gare OO = CG = 6 = 
][—-|,- - Pp ee ePrrere-ododononaoooaoaoaod0dndd0dodoa 


ovat Oo... = © OFS ao. Cee 8 ona 1S 
SN rev oy GY ji (ol 1S. Yoyo} way SY 2s Gas ey ey a aye 


elas ak ee OO. OO. One at = OO OO: i ae 
ol-!o aooooaooo-rr-r- + ++ - +000 


(1: ON O: OFF) 
Table 1 Program 


12:00 
Ex.) 88.5Hz switch position 13: 30 
1 2 3 4 5 6 a 
Fig. 1 DIP Switch 
(VR2) 


Table 2 
Fig. 3 Burst time adjustment 
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> New Parts 
Parts without Parts No. are not supplled. 


Les articles non mentlonnes dans le Parts No. ne sont pas fournis. 


Telle ohne Parts No. werden nicht.gellefert. 
Ref. No. Address Parts No. 
SREES tk 8 & & 8 


X52-3000-00 


TU-8 (TONE UNIT) 


Description 


Boh BSR 


TU-8 


TONE UNIT 


TS-4505/690S 


TU-8 PARTS LIST 


nation |marks 


TONE UNIT (X52-3000-00) 


CED4CW1A220M 
CK? 3FBIE 103K. 
LEO4CW1A4 70M 
CL4SSliHid2ed 


L40-221tS1 7 
L?8-0018-05 


RK? 3FB2A105JI 
RK? 3FB2A103I 
RK 7 3FB2A222I 
RK P3FR2A4 735 
RK? SFB2A6825 


RK? SFB2A10SI 
RK? 3F B2AB23I 
R12-4418-05 


$31-1411-05 
$59-6401-05 


£35133 
NJM3404AM 
5?7116A 


ELECTRA 
nile? 

ELECTRA 
CERAMIC 


22UF 


0. OLOUF 


4?UF 


1000FF 


SMALL. FIXED INDUCTOR 


CERAMIC 


En leak 
HIP 
BHT Park 
EHIRAR 
CHIP oR 
CHIP TR 
CHIP R 
TRIMMING FAT 


SELDE 
DIF 


SWITCH 


DIQDE 


IC (QP AMP X2) 


1. OM 
10k. 
Bas « 
Ark 
6. BK. 
1. OM 
Bek. 
(SOK ) 


CSP) 


SWITCH (SSGM16 


IE (TQNE ENCA&DER) 


SCEILLATSR (3. 


6P ) 


SBMHZ ) 


1/10W 
1/10W 
1/10W 
1/10W 
1/10W 


1/10W 
1/10W 
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TS-4508/6908 


TU-8 (TONE UNIT) 


TU-8 PC BOARD VIEW 
TONE UNIT (X52-3000-00) Component side view 


NJM3404AM 


S7116A 


TU-8 SCHEMATIC DIAGRAM 
TONE UNIT (X52-3000-00) 


L1 220p 
10 
cNif (8Vv) : 
TOB 
1 O 
2]0 3 
3100p 19S 22 tov 
1C1 3 
(1/2) 


Di 
> 8 
oO 
N“N 


= R3 
[@) 
lige : 
N 
0 ee {OK 
Opel 
t+ x 
@ 


1C 1° NUM3404AM ey aeanes 
IC2 : S7TIIGA — 


. 


Di ASSA3S 
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TS-4503/690S 


SPECIFICATIONS (TS-450S) 


; Specifications 
Mode J3E (LSB, USB), A1A (CW), ASE (AM), F3E (FM), F1A (FSK) 
Memory Channels 100 
Antenna impedance 50Q (With AT-450 antenna tuner 20 to 150Q) 
Power requirement 12 to 16V DC (13.8V DC reference) 
Grounding Negative 
Receive mode with no input signal 2A 
i: Transmit mode 20.5A 
| Operating temperature SSSCS~*diC ARC Ho WHO" (HIM Yo ¥1DDPH =f 
at Frequency stability Less than +10PPM 
Frequency accuracy Less than +10PPM 
Dimensions [W x H x D] 270 x 96 x 305 mm (10-5/8" x 3-25/32" x 12-1/64") 
(Projections included) (280 x 107 x 340 mm) (11-1/32" x 4-1/4" x 13-25/64") 
7.5kg (16.5lbs) 
Without AT unit 6.3kg (13.9lbs) 
Frequency range 160m band 1.8 to 2.0MHz 
80m band 3.5 to 4.0MHz 
40m band 7.0 to 7.3MHz 
10.1 to 10.15MHz 
20m band 14.0 to 14.35MHz 
17m band 18.068 to 18.168MHz ad 
15m band 21.0 to 21.45MHz 
12m band 24.89 to 24.99MHz 
Output power 1.9 to 28MHz SSB, CW, MAX | 100W en 
(Without AT) FSK, FM MIN Less than 20W | 
MAX 40W were 
MIN Less than 10W un ot 
Modulation SSB Balanced modulation 


Reactance modulation 

Low level modulation 
Spurious radiation Less than -50dB 
Carrier suppression (with 1.5kHz reference) More than 40dB 
Unwanted sideband suppression (with 1.5kHz reference) More than 40dB 
Maximum frequency deviation (FM) Less than +5kHz 

400 to 2600Hz 

More than £1.1kHz 


20Hz step More than +2.2kHz 
Microphone impedance 


a a eee ee Ree 
Pin 
= 
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SPECIFICATIONS (TS-450S) 


Circuitry 


Frequency range 
Intermediate frequency 
Sensitivity 


| SSB, CW, FSK 
(at 10dB (S+N)/N) 


AM 
(at 10dB (S+N)/N) 


FM 

(at 12dB SINAD) 
SSB, CW, FSK 
AM 

FM 


Selectivity 


me 
© 
= 
0) 
8) 
® 
ao 


Specifications 


Triple conversion superheterodyne 
500kHz to 30MHz 


500kHz to 1.62MHz* 
*1. 62MHz to 21.5MHz 
21.5MHz to 30MHz 


500kHz to 1.62MHz* 


1st : 73.05MHz, 2nd : 8.83MHz, 3rd : 455kHz 
Less than 4uV 

Less than 0.2nV 

Less than 0.13nV 

Less than 32uV 


*1.62MHz to 21.5MHz Less than 2uV 


21.5MHz to 30MHz 
28MHz to 30MHz 


Image ratio 


1st IF rejection 


Notch filter attenuation 
RIT variable range 


10Hz step 


20Hz step 


SSB, CW, 
FSK, AM 
[ FM 


Squelch sensitivity 


Output 
Output load impedance 


Notes 


500kHz to 1.62MHz* 
*1 62MHz to 30MHz 
28MHz to 30MHz 


Less than 1.3yV 


Less than 0.25uV 


—6dB : More than 2.2kHz, -60dB : Less than 4.4kHz 
-6dB : More than 5kHz, -50dB : Less than 18kHz 
-6dB : More than 12kHz, -50dB : Less than 25kHz 
More than 70dB 


— 


More than 70dB 

More than 20dB 

More than +1.1kHz 

More than +2.2kHz 

Less than 20ynV 

Less than 2uV 

Less than 0.25yuV 

1.5W across 8Q load (10% distortion) 
8Q 


1. Circuit and ratings are subject to change without notice due to advancements in technology. 
2. Remember to keep the transmit output power within the power limitations of your license. 


3. *:The U.S.A. version is 1.705MHz. 
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SPECIFICATIONS (TS-690S) 


Specifications 


General 


Transmitter 


Mode 


J3E (LSB, USB), A1A (CW), A3E (AM), F3E (FM), F1A (FSK) 


Memory Channels 


100 


Antenna impedance 


502 


Power requirement 
Grounding 
Current drain 


Receive mode with no input signal 
Transmit mode 


12 to 16V DC (13.8V DC reference) 
Negative 


Operating temperature 


2A 


20.5A 
—10°C to +50°C (+14°F to +122°F) 


Frequency stability 


| Less than +10PPM 


Frequency accuracy 


Dimensions [W x H x D] 
{Projections included) 


Less than +10PPM 
270 x 96 x 328 mm (10-5/8" x 3-25/32" x 12-29/32') 
(280 x 107 x 351 mm) (11-1/82" x 4-1/4" x 13-13/16') 


Weight Without AT unit 6.9kg (15.2Ibs) 
Frequency range 160m band 1.8 to 2.0MHz 
80m band 3.5 to 4.0MHz 
40m band 7.0 to 7.3MHz 
30m band 10.1 to 10.15MHz 
20m band 14.0 to 14.35MHz 
17m band 18.068 to 18.168MHz 
15m band 21.0 to 21.45MHz 
12m band 24.89 to 24.99MHz 
10m band 28.0 to 29.7MHz 
6m band 50.0 to 54.0MHz 
Output power 1.9 to 28MHz SSB, CW, MAX 100W 
(Without AT) FSK, FM MIN Less than 20W 
AM MAX 4OW 
MIN Less than 10W 
5O0MHz SSB, CW, MAX 5OW 
FSK, FM MIN Less than 10W 
AM MAX 20W 
MIN Less than 10W 
Modulation SSB Balanced modulation 
FM Reactance modulation 
AM Low level modulation 
Spurious radiation HF : Less than -50dB, 50MHz : Less than -60dB 
Carrier suppression (with 1.5kHz reference) More than 40dB 
Unwanted sideband suppression (with 1.5kHz reference) More than 40dB 
Maximum frequency deviation (FM) Less than +5kHz 
Frequency response (—6dB) 400 to 2600Hz 


XIT variable range 10Hz step 


More than +1.1kHz 


20Hz step 


Microphone impedance 


More than +2.2kHz 


6002 
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SPECIFICATIONS (TS-690S) 


Specifications 


= 
) 
a 
) 
S) 
© 
ae 


Lass 


Circuitry 


Triple conversion superheterodyne 


Frequency range 


| HF: 500kHz to 30MHz, 50MHz : 50 to 54MHz 


Intermediate frequency 


Sensitivity 


SSB, CW, FSK 
(at 10dB (S+N)/N) 


AM 
(at 10dB (S+N)/N) 


500kHz to 1.62MHz* 


*1.62MHz to 21.5MHz 


21.5MHz to 30MHz 


5OMHz to 54MHz 


1st : 73.05MHz, 2nd : 8.83MHz, 3rd : 455kHz 


Less than 4uV 
Less than 0.2yuV 
Less than 0.13uV 


Less than 0.13nV 


500kHz to 1.62MHz* 


Less than 32uV 


*1.62MHz to 21.5MHz 


Less than 2uV 


21.5MHz to 30MHz 


FM 
(at 12dB SINAD) 


Selectivity 


SSB, CW, FSK 


28MHz to 30MHz 


Less than 1.3pnV 


Less than 0.25nV 


50MHz to 54MHz 


Less than 0.25nV 


AM 


-6dB : More than 2.2kHz, -60dB : Less than 4.4kHz 


-—6dB : More than 5kHz, -50dB : Less than 18kHz 


FM | -6aB : More than 12kHz, —50dB : Less than 25kHz 


More than 70dB 


More than 70dB 
More than +1.1kHz 
| More than +2.2kHz 
Less than 20uV 
Less than 2uV 
Less than 0.25yuV 
Output 1.5W across 8Q load (10% distortion) 
Output load impedance 8Q 


Image ratio 

1st IF rejection 

Notch filter attenuation 
RIT variable range 


10Hz step 

20Hz step 

SSB, CW, 500kHz to 1.62MHz* 
FSK, AM *1 62MHz to 30MHz 
FM 28MHz to 50MHz 


Squelch sensitivity 


Notes 

1. Circuit and ratings are subject to change without notice due to advancements in technology. 
2. Remember to keep the transmit output power within the power limitations of your license. 
3. *: The U.S.A. version is 1.705MHz. 


KENWOOD CORPORATION 


14-6, Dogenzaka 1-chome, Shibuya-ku, Tokyo 150, Japan 


KENWOOD SERVICE CORPORATION 
P.O. BOX 22745, 2201 East Dominguez Street, Long Beach, CA 90801-5745, U.S.A. 


KENWOOD ELECTRONICS LATIN AMERICA S.A. 
P.O. BOX 55-2791 Piso 6 Plaza Chase Cl. 47 y Aquilino de la Guardio Panama, Republic of Panama 


KENWOOD ELECTRONICS CANADA INC. 
6070 Kestrel Road, Mississauga, Ontario, Canada L5T 1S8 


KENWOOD ELECTRONICS DEUTSCHLAND GMBH 


Rembrucker Str. 15, 63150 Heusenstamm, Germany 


KENWOOD ELECTRONICS BENELUX N.V. 
Mechelsesteenweg 418 B-1930 Zaventem, Belgium 
TRIO-KENWOOD FRANCE S.A. 

13, Boulevard Ney, 75018 Paris, France 


TRIO-KENWOOD U.K. LIMITED 
KENWOOD House, Dwight Road, Watford, Herts., WD1 8EB United Kingdom 


KENWOOD ELECTRONICS NEDERLAND B.V. 
Amsterdamseweg 35, 1422 AC Uithoorn, The Netherlands 
KENWOOD ELECTRONICS ITALIA S.p.A. 

Via G. Sirtori, 7/9 20129 Milano, Italy 


KENWOOD IBERICA S.A. 
Bolivia, 239-08020 Barcelona, Spain 


KENWOOD ELECTRONICS AUSTRALIA PTY. LTD. 
(A.C.N. 001 499 074) 
P.O. Box 504, 8 Figtree Drive, Australia Centre, Homebush, N.S.W. 2140, Australia 


KENWOOD & LEE ELECTRONICS, LTD. 
Unit 3712-3724, Level 37, Tower one Metroplaza, 223 Hing Fong Road, Kwai Fong, N.T., Hong Kong 
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